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Description 



[0001] This invention relates to bicyclic compounds useful as glycoprotein llb/IIJa antagonists for the prevention of 
thrombosis. 

5 [0002] The most prevalent vascular disease states are related to platelet dependent narrowing of the blood supply 
such as atherosclerosis and arteriosclerosis, acute myocardial infarction, chronic stable angina, unstable angina, tran- 
sient ischemic attacks and strokes, peripheral vascular disease, arterial thrombosis, preeclampsia, embolism, reste- 
nosis following angioplasty, carotid endarterectomy, anastomosis of vascular grafts, and etc. These conditions repre- 
sent a variety of disorders thought to be initiated by platelet activation on vessel walls. 

10 [0003] Platelet adhesion and aggregation is believed to be an important part of thrombus formation. This activity is 
mediated by a number of platelet adhesive glycoproteins. The binding sites for fibrinogen, fibronectin and other clotting 
factors have been located on the platelet membrane glycoprotein complex llb/llla. When a platelet is activated by an 
agonist such as thrombin the GPIIb/llla binding site becomes available to fibrinogen, eventually resulting in platelet 
aggregation and clot formation. 

15 [0004] Heretofore it has been proposed to block these thrombus formation sites by the use of various therapeutic 
agents. 

[0005] U.S. Patent No. 5,064,81 4 teaches N-amidinopiperidine carboxyl cyclic amino acid derivatives as antithrom- 
botic agents. 

[0006] U.S. Patent 5,039,805 teaches various benzoic acid and phenylacetic acid derivatives for the inhibition of the 
20 binding of fibrinogen to the fibrinogen receptor, glycoprotein llb/llla. 

[0007] Seven membered ring containing bicyclic compounds are taught to be fibrinogen antagonists in PCT Inter- 
national patent application WO 93/00095. 

[0008] EP 456835 describes bicyclic compounds having fused six membered rings (quinazoIine-3-alkanoic acid deri- 
vates) which are reported to have an inhibitory effect on platelet aggregation. 
25 [0009] PCT International patent application WO 93/081 74 describes nonpeptidyl integrin inhibitors which are bicyclic 
6 and 7 membered fused ring systems which have therapeutic applications in diseases for which blocking platelet 
aggregation is indicated. 

[0010] Quinoline compounds have been recited in the patent literature for a variety of medicinal uses. For example, 
European Patent Application 0 315 399; U.S. Patent No. 5,041,453; PCT Patent Application WO 89/04303, and PCT 
30 Patent Application WO 89/04304 describe quinoline derivatives useful as lipoxygenase inhibitors and/or leukotriene 
antagonists possessing anti-inflammatory and anti-allergic properties. These compounds must contain three aromatic 
rings, each interrupted with oxygen, or sulfur, and possibly other groups. 

[0011] EP-A-0 478 328 describes a series of non-peptide derivatives that are antagonists of the fibrinogen llb/llla 
receptor and thus are platelet aggregation compounds useful in the prevention and treatment of diseases caused by 
35 thrombus formation. 

[0012] There is a need in the area of cardiovascular and cerebrovascular therapeutics for alternative agents which 
can be used in the prevention and treatment of thrombi. 

[0013] It is a discovery of this invention that certain novel bicyclic compounds block the GPIIb/llla fibrinogen receptor, 
thereby inhibiting platelet aggregation and subsequent thrombus formation. Pharmaceutical formulations containing 
40 the bicyclic compounds of this invention inhibit aggregation and are useful for the prophylaxis and treatment of throm- 
bogenic diseases, such as myocardial infarction, angina, stroke, peripheral arterial disease, disseminated intravascular 
coagulation and venous thrombosis. 

[0014] The present invention is a novel bicyclic compound having a nucleus formed from two fused six membered 
rings, A and B, represented by the formula (II), as defined in the claims, and all pharmaceutical^ acceptable salts, 
45 solvates and prodrug esters or amides thereof: 
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[0015] Another aspect of the invention is a pharmaceutical formulation containing the novel bicyclic compounds of 
the invention. 

[0016] Another aspect of the invention is a method of inhibiting platelet aggregation, inhibiting fibrinogen binding, or 
preventing thrombosis by administering to a mammal the bicyclic compounds of the invention. 

5 [0017] Another aspect of this invention is a method of treating a human to alleviate the pathological effects of athero- 
sclerosis and arteriosclerosis, acute myocardial infarction, chronic stable angina, unstable angina, transient ischemic 
attacks and strokes, peripheral vascular disease, arterial thrombosis, preeclampsia, embolism, restenosis following 
angioplasty, carotid endarterectomy, and anastomosis of vascular grafts; wherein the method comprises administering 
to said human the novel bicyclic compound of this invention. 

10 [0018] The term "alky!" used herein refers to a monovalent straight or branched chain radical of from one to ten 
carbon atoms, including, but not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-hexyl, and 
the like. 

[0019] The term, n halosubstituted alkyl° as used herein refers to an alkyl group as just defined, substituted by one, 
two or three halogen atoms selected from fluorine, chlorine, bromine, and iodine. Examples of such groups include 
is chloromethyl, bromoethyl, trifluorom ethyl, and the like. 

[0020] The term, "aryl", when used alone means a homocyclic aromatic radical whether or not fused. Preferred aryl 
groups include phenyl, naphthyl, biphenyl, phenanthrenyl, naphthacenyl, and the like. 

[0021] The term, "substituted aryl", denotes an aryl group substituted with one, two, or three substituents chosen 
from halogen, hydroxy, protected hydroxy, cyano, nitro, C r C 10 alkyl, C r C 10 alkoxy, trifluoromethyl, amino, aminome- 
20 thyl, and the like. Examples of such groups are 4-chlorophenyl, 2-methylphenyl, 3-methyl-4-hydroxyphenyl, and 
3-ethoxyphenyl. 

[0022] The term, "arylalkyl", means one, two or three aryl groups having the number of carbon atoms designated, 
appended to an alkyl radical having the number of carbon atoms designated. A typical arylalkyl group is the benzyl 
group. 

25 [0023] The term "alkenyl" as used herein refers to a monovalent straight or branched chain radical of from two to six 
carbon atoms containing a carbon double bond including, but not limited to, 1-propenyl, 2-propenyl, 2-methyl-1-pro- 
penyl, 1-butenyl, 2-butenyl and the like. 

[0024] The term, "alkylene" as used herein refers to a divalent straight or branched chain group of from one to ten 
carbon atoms, including but not limited to, -CH 2 -, -(CH 2 ) 2 - t -(CH 2 ) 3 -, -CH(CH 3 )-, -CH(C 2 H 5 )-, -CH(CH 3 )CH 2 -, and the 
30 like. 

[0025] The term "alkenylene" as used herein refers to a divalent straight or branched chain group of from two to ten 
carbon atoms containing a carbon-carbon double bond, including but not limited to, -CH=CH-, -C(CH 3 )=CH-, 
CH=CH-CH 2 -, -CH=C(CH 3 )-CH 2 -, -CH 2 CH(CH=CH 2 )CH 2 , and the like. 

[0026] The term, "alkynylene" as used herein refers to a divalent straight or branched chain group of from two to ten 
35 carbon atoms containing a carbon-carbon triple bond, including but not limited to, 

— C-C— , 

40 
45 

and the like. 

[0027] The term, "amidino" refers to the radical having the structural formula; 
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[0028] The term, "basic radical" refers to an organic radical which is a proton acceptor. Illustrative basic radicals are 
amidino, piperidyl, guanidino, and amino. 

[0029] The term, "basic group" refers to an organic group containing one or more basic radicals. A basic group may 
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^^tlSSSSr refers to an organ, radica. which is a proton donor, il.ustrat.ve acid radicais inciude; 
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[0031] The term, "acidic group" is an organic group containing one or more acid radicals. An acidic group may com- 
prise only an acid radical. 

[0032] Compounds of this invention have the general formula (II) shown below: 




45 



and all pharmaceutical^ acceptable salts, solvates and prodrug esters and amides thereof. 

[0033] The bicyclic nucleus of (I) is formed from the fusion of two six membered rings "A" and "B" having carbon 
bridging atoms. The dashed lines in the structural formula (II) signify the optional presence of an additional bond, that 
is, unsaturation that will lend aromatic character to the ring structure. The bicyclic nucleus of rings A and B of the 
compounds of the invention are formed from ring systems of the nuclei (a through r) depicted below: 
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(C) 




(g) 



(h) 




(i) 




(j) 




(k) 




(1) 




(r) 



[0034] The most preferred nuclei for the compounds of this invention are naphthalene, tetrahydronaphthalene. te- 

ir 5 r?h y s 

Lituent of rina atom B, Alternatively, when the B 3 atom can accept two bonds, these bonds may be satisfied by a 
Seb^ 

or a group selected from hydrogen, C r C 10 alkyi, C r C 10 halosubstituted alky.. C 2 -C 10 alkenyl, C 2 -C 1{ >?^*&* 
Lloalkyl aryl, CVC 12 aralkyl, hydroxy, Cl -C 10 alkoxy, Cl -C 10 aralkoxy, carboxy, acyl, cyano, halo nrtro, an I suHa 
S k,The acidfc group, is preferab* selected from the group having members represented by the following 
formulae: 
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for example, where the B ring is saturated, % is oxygen, and B n and B 4 are carbon, men „ 
present on atom Ba as shown in structural formula la below: 
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(la) 



30 



For B rinas ha.lng unsatu,*™. »» ***** <* »»* P~« ,he ln **""" 8,0,nS B " a,,d "* * 

include, but are not limited to, any of structures (s) through (x) depicted below: 
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has cis and trans forms and both such forms and their mixtures in ail proportions are within this invention. 
30 [0040] Asymmetric linkers, for example, the linkers 
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ma ybe reversed in theirpoint of attachment between the nucleus A ring and the basic group Q, as depicted in. ormulae 
(le) and (If) below: 
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[0041] Suitable basic groups include amino, imino, amidino, aminomethyleneamino, iminomethylamino, guanid- 
ino, aminoguanidino, alkylamino, dialkylamino, trialkylamino, and alkylideneamino. Preferred basic groups are selected 
from amino, guanidino, and amidino. 

[0042] For example, the basic group and the D ring can form the following structure: 



NH 




[0043] In another preferred embodiment the D ring is represented by the formula: 




[0044] A preferred embodiment of the compound of the invention is represented by formula II, below: 
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group •(«-, and <■) baele people). 0,, (where « is an alnWknl In 3) eBaohed lomei j» 

^r^Sr^,^^^ 

amidino group itself. _ D D „ nd D6 anr j t he same or different 

[0047] The substituents R* are the same or differen on each a torn D 2 , D 3 , O* an ^ , c 

SSUJS nnind -^"^-W », an*. M Q,. 

[0048] Trrmin prefnrrnd compounds nl rhn mention COOMB m dTMien an isoqu |„„line, leoqolnolone. 

formulae (III) through (VII) below: 
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and -0> has 2 carbon atoms. . . hi n)v preferred are represented by 
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(XXXIa) 



and mixtures of compounds (X) to (XXXIa). 

[0051] Other specific compounds of the invention of the nap hthalene/tetrai in-type which are highly preferred are 
represented by the following structural formulae XXXI I to XLIX or a pharmaceutical^ acceptable salt, solvate or prodrug 
derivatives thereof: 
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and mixtures of compounds (XXXII) through (XLIX). 

[0052] Other preferred specific compounds of the invention are represented by the following structural formulae LIV 
to LXII and all pharmaceutical^ acceptable salts, solvates and prodrug derivatives thereof: 
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NH 




(LXH) 



and mixtures of any of (LIV) to (LXH) 

[0053] The compounds of the invention possess at least one acidic functional substituent (viz., R 3 of Formula I) and, 
as such, are capable of forming salts. Representative pharmaceutical^ acceptable salts, include but are not limited 
to, the alkali and alkaline earth salts such as lithium, sodium, potassium, calcium, magnesium, aluminum and the like. 
Salts are conveniently prepared from the free acid by treating the acid in solution with a base or by exposing the acid 
to an anion exchange resin on the salt cycle. 

[0054] Included within the definition of pharmaceutical^ acceptable salts are the relatively nontoxic, inorganic and 
organic base addition salts of compounds of the present invention, for example, ammonium, quaternary ammonium, 
and amine actions, derived from nitrogenous bases of sufficient basicity to form salts with the compounds of this in- 
vention (see, for example, S. M. Berge, et. al., "Pharmaceutical Salts," J. Phar. ScL, 66: 1-1 9 (1977)). 
[0055] The basic portion of the compounds of the invention (viz., group Q, of formula II) may be reacted with suitable 
organic or inorganic acids to form salts of the invention. Representative salts include those selected from the group 
comprising: 



Acetate 

Benzenesulfonate 

Benzoate 

Bicarbonate 

Bisulfate 

Bitartrate 

Borate 

Bromide 

Camsylate 

Carbonate 

Chloride 

Clavulanate 

Citrate 

Dihydrochloride 

Edetate 

Edisylate 

Estolate 

Esylate 

Fumarate 

Gluceptate 

Gluconate 

Glutamate 

Glycollylarsanllate 

Hexylresorcinate 

Hydrabamine 

Hydrobromide 

Hydrochloride 

Hydroxynaphthoate 

Iodide 

Isothionate 

Lactate 

Lactobionate 

Laurate 
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Malate 

Malseate 

Mandelate 

Mesylate 
5 Methylbromide 

Methylnitrate 

Methylsutfate 

Mucate 

Napsylate 
10 Nitrate 

Oleate 

Oxalate 

Palmitate 

Pantothenate 
15 Phosphate 

Polygalacturonate 

Salicylate 

Stearate 

Subacetate 
20 Succinate 

Tannate 

Tartrate 

Tosylate 

Trifluoroacetate 
25 Trifluoromethane sulfonate 

Valerate 

[0056] The compounds of the formula (II) can also be in the form of zwrtterions, since they contain both acidic and 
basic functionality and are capable of self-protonation. 

30 [0057] Certain compounds of the invention possess one or more chiral centers and may thus exist in optically active 
forms. Likewise, when the compounds contain an alkenyl or alkenylene group there exists the possibility of cis- and 
trans- isomeric forms of the compounds. The fland S- isomers and mixtures thereof, including racemic mixtures as 
well as mixtures of cis- and trans- isomers, are contemplated by this invention. Additional asymmetric carbon atoms 
can be present in a substituent group such as an alkyl group. All such isomers as well as the mixtures thereof are 

35 intended to be included in the invention, tf a particular stereoisomer is desired, it can be prepared by methods well 
known in the art by using stereospecific reactions with starting materials which contain the asymmetric centers and 
are already resolved or, alternatively by methods which leadto mixtures of the stereoisomers and subsequent resolution 
by known methods. 

[0058] Prodrugs are derivatives of the compounds of the invention which have metabolically cleavable groups and 
40 become by solvolysis or under physiological conditions the compounds of the invention which are pharmaceuticalfy 
active in vivo. For example, ester derivatives of compounds of this invention are often active in vivo, but not in vitro. 
Other derivatives of the compounds of this invention have activity in both their acid and acid derivative forms, but the 
acid derivative form often offers advantages of solubility, tissue compatibility, or delayed release in the mammalian 
organism (see, Bundgard, H., Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985). Prodrugs include acid 
45 derivatives well known to practitioners of the art, such as, for example, esters prepared by reaction of the parent acid 
with a suitable alcohol, or amides prepared by reaction of the parent acid compound with an amine. Simple aliphatic 
or aromatic esters derived from acidic groups pendent on the compounds of this invention are preferred prodrugs. In 
some cases it is desirable to prepare double ester type prodrugs such as (acyloxy) alkyl esters or ((alkoxycarbonyl) 
oxy)alkyl esters. 

so [0059] Particularly preferred are the ethyl esters of the compounds of the invention (per formula II), as for example, 
the compounds represented by the formulae XXXVIa and XLVIIIa shown below: 
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NH 




Method of Making Compounds of the Invention 

[0060] General synthesis schemes 1 through 8 shown below are used to prepare the compounds of the 
[0061] The following abbreviations are used throughout the synthesis Schemes and Examples: 



TBAF 


tetra-butyl ammonium fluoride 


Tf 


(triflate) - trifluoromethane sulfonate 


Boc 


tertiary-butoxy carbonyl 


Bn 


benzyl 


BU* 


tertiary butyl 


DMF 


dimethyl formamide 


TFA 


trifluoroacetic acid 


Cbz 


benzyloxycarbonyl 


EDCI 


1- (3-dimethylaminopropyl)-3-ethyl carbodiimide 


DMAP 


dimethylaminopyridine ! 


LHMDS 


lithium hexamethyl disilazane 


THF 


tetrahydrofuran 


DIBAH 


diisobutyl aluminum hydride 


BoCgO 


di-tert-butyl dicarbonate 


HMDS 


hexamethyl disilazane 


TSOH 


p-toluene sulfonic acid 


MCPBA 


meta-chloro-peroxy benzoic acid 
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(continued) 





NMO 


4-methylmorpholine-N-oxide 




TFAA 


Trifluoroacetic anhydride 


5 


TBSCL 


tert-butyl dimethyl silyl chloride 



General Comments: 

[0062] The reactions described in reaction schemes 1,2,3, 4, 5, 6, 7, and 8 are carried out using standard chemical 
10 methodologies described and referenced in standard textbooks. Starting materials are commercially available reagents 
and reactions are carried out in standard laboratory glassware under reaction conditions of standard temperature and 
pressure, except where otherwise indicated. 



Scheme 1 
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i-1 R » H p 3a RoBn, X» Bu* 

2 ReBn 3b R a Bn. X« Me 

m U-4 R«K X-Bu* 



55 r- 6 FUBoc, X=Bu ! 

^7 RcX»H 



40 [0063] Scheme 1 teaches a method of preparing 2,6-disubstituted isoquinolones having an ether linked arginine 
isostere at C 6 and an acetic acid residue at position 2. In the first step of Scheme 1 , isoquinoline (1) reacts with benzyl 
bromide in the presence of potassium carbonate in refluxing acetone to give a benzyl protected phenol (2). This com- 
pound reacts with sodium hydride and is then alkylated on nitrogen with either atpha-bromo tert-butyl acetate or alpha- 
bromo methyl acetate to give a 2-substituted isoquinolone (3a) (6-benzyloxy-3,4-dihydro-1 -oxo-2(1 H)isoquinolone ace- 

45 tic acid -1 ,- dimethylethyl ester) or (3b). The C 6 benzyl group is subsequently removed with hydrogen and palladium 
and subsequent alkylation of the 6-hydroxy group is accomplished with K 2 C0 3 and alkyl bromide to give the di-sub- 
stituted isoquinolone (5). Compound (5) is then transformed into the Boc protected amidine (6) using a series of reac- 
tions, namely; (i) reacting the nitrile with H 2 S, (ii) alkylating the intermediate thioamide with methyl iodide, (iii) reacting 
the intermediate thioimidate with ammonium acetate, and (iv) thereafter Boc protecting the formed amidine to give 

50 compound (6). Compound (6) is deprotected with neat TFA giving (7) as the TFA salt 
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Scheme 2 



r 4H.H 
U- 8 R - CFgSOj 



NC-r 



NC-i 




r 11 B-bR -Boc, X-Bu' 
**-12o* R-X-H 



| .... is optional imsaturation j 



r 14a* R - Boc, X-Bu' 



[0064] Scheme 2 describes a synthesis method suitable to gh/e carbon substitute at posfton C e of the b^chc 
nucleus In this scheme compound (4) (6-hydroxy-3,4-dihydro-1 -oxo-2(1 H) isoqu.nolone acetic acd -1 ,1 -J^ethylethy 
ester) from Scheme 1 is transformed into the tnllate (8) using trif lie anhydride and pyridine. The compound ,s thereafter 
reacted the acetylenic compound (9a) or (9b) in the presence of palladium to give acetylene "nkedbenzor jj. 
™0* Tor" Ob). Compound (10a) or (10b) is transformed again with the same set of ^™»**}^Z °2 
™Lund (5 (6-N4 cvanophenyl) methoxy]-3,4-dihydro-1-oxo-2(1H) isoquinolone acet.c acd, -1,1- dimethyl ethyl 

Stocom^ 

M SloauTnTone acette acW -1 1-dimethyl ethyl ester) to yield the amidine product (11a) or (11b). Compounds (1 a) 
r ( Zay alS be depicted again vl TFAto gfce compound (12a) or (12b). Alternative* intermediate » 1 a or 

MOb caTbe either partially or fully hydrogenated as shown in the scheme gMng the alkylene or alkenylene hnked 
ompold (1 3aTo (1 3 b) Compound^ 3a) or (13b) is again transformed using the nitrile to «£"om™£ £ 

vTously described (Scheme 1 , steps 5>6). gMng compound (1 4a) or (1 4b) which ,s subsequently deprotected w,th TFA 

to give compound (15a) or (15b). 
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Scheme 3 




r 16 R o Me 
17 R = H 




0 



21 R - Boc, XmBu* 
'22 R - H 



[0065] Scheme 3 describes the preparation of isoquinolones containing nitrogen substitution at C 6 . This scheme 
starts with trif late (8) whose preparation was previously described in Scheme 2. The triflate is transformed to aryl ester 
(16) via the use of palladium, carbon monoxide and methanol. The ester (1 6) is then saponified with lithium hydroxide 
in aqueous THF. The free acid (7) is then subjected to a Curtius rearrangement (viz., formation of an isocyanate by 
thermal decomposition of acyl azides). The required acyl azide is formed with a triphenyl phosphoryl azide and then 
pyrolized in situ to give an isocyanate which is then trapped with benzyl alcohol giving Cbz protected aniline (18). 
Aniline (18) is then transformed into free amine (19) with catalytic hydro ge nation. Amine (19) is then acylated with 
paracyanobenzoic acid in the presence of EDCI and DMAP giving the amide-linked compound (20). Compound (20) 
is then transformed into the Boc protected amidine (21) again using the conditions of Scheme 1 and that compound 
is then deprotected with TFA to give compound (22). 
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Scheme 4 



B "YY S > i 



OMe 



0 L.OBu* 



I— 23 R - Bn 
^» R.H 




NC 




OBu c 



25 R « Me 0 



|— 25 R « Mi 
^2S ReH 



NH 



NHR 
OX 



28M R - Boc, X - Bi/ 



|— 2m rr * DOC, a 
^2flM ff«X-H 



0 L^OBu* 



27 1 



Amines (a) to(e): 

(a) - hexyl amine 

(b) - benzyl amine 

(c) - p-memoxy phenethyl amine 

(d) * methyl amine 

(e) - beta-amjno-Mxrtylatenine 



[00661 Scheme 4 describes how to make 2,6-disubstituted isoquinilones in which the 2-position is substituted with 
an aspartic acid moiety. Scheme 4 starts wrth compound (3b) whose preparation is described in Scheme 1 Compound 
(3b) is deprotenated with LHMDS and the resulting anion is quenched with alpha-bromo-t-butyl acetate to give com- 
pound (23). The 6-benzyl group of compound (23) is removed with palladium and hydrogen to W*^^™* 
(24) Compound (24) is then alkylated as described for the preparation of compound (5) in Scheme 1 . The methyl ester 
25) is then saponified with lithium hydroxide in THF to give the free carboxy.ate (26). The free «*^» <^ 
coupled with a variety of amines in the presence of EDCI and DMAP to give the half am.de esters (27a) thn 
The half amide esters (27a) thru (27e) are then transformed again using the same protocol as previously described in 
Scheme 1 (steps 5-6)to give a Boc protected amidines (28a) thru (28e). The Boc protected amidine is then deprotected 
with TFA to give compounds (29a) thru (29e). 
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[0067] Scheme 5 describes the preparation of 2,6-disubstituted isoquinilones in which the 2-position is substituted 
by an aspartate isostere. Scheme 5 compounds differ from the compounds prepared in Scheme 4 in that the R group 
of the Scheme 5 compound (36) does not contain an amide linkage like the Scheme 4 compounds (29a) thru (29e). 
Compound (2), the starting material, is prepared by the method of Scheme 1 , then acylated with a variety of activated 

40 acids (acid halides or anhydrides) to give the corresponding imides (30a) thru (30e). Thereafter the imide is selectively 
reduced at its exocyclic carbonyl with DIB AH and then entrapped with acidic methanol to give alpha-methoxy amides 
(31a) thru (31 e). Alternatively, alpha-methoxy amides (31) can be prepared by reacting the sodium salt of (2) with an 
appropriate alpha chloro ether (37). All of the alpha-methoxy amides (31 a) thru (31 g) are reacted with boron trifluoride 
etherate in the presence of a ketene acetal to give the beta.beta-di-substituted propionates (32a) through (32g). There- 

45 after, the benzyl group is removed from the 6 position by catalytic hydrogenation and phenols can be alkylated again 
in the same manner as shown in Scheme 1 (steps 4>5) to give the ether linked nitrites (34a) to (34g). That nitrite can 
then be converted to the Boc protected amidine (35a) to (35g) as shown in Scheme 1 (steps 5>6), Thereafter, depro- 
tection gives the final compounds (36a) to (36g). 
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[0069] Scheme 7 describes the preparation of compounds of the invention having a guanidine group as the basic 
functionality. Phenol (4), prepared in scheme 1, is alkylated with bromide (51) (prepared from thedibromide and po- 
tassium phthalimide) giving adduct (46). This compound is deprotected with aqueous hydrazine giving amine (47). 
Compound (47) is transformed into protected guanidine (49) with N,N'-bis(tert-butoxy carbonyl)-S-methyl-isothiourea. 
Compound (49) is deprotected with TFA giving product (50) as the trifluoroacetate salt (not within the scope of the 
claims). 
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[0071 ] Scheme 9 describes the preparation of 2-6 disubstituted tetralins in which the 2 position is occupied by an a- 
alkoxyacetic acid residue and the 6 position retains either an ether linked benzamidine or an ether linked 4-alkylpipe- 
ridine moiety. The scheme begins with 6-methoxy-2-tetralone (60) which is sequentially treated with NaBH 4 and then 
with DIBAH giving dihydoxy compound 62. The phenolic hydroxy I can be selectively alkylated with either a-bromo-p- 
35 tolunitrile or the appropriate 4-alkylpiperidine giving compounds 63 and 67 respectively. Both compounds are then 
alkylated with tert-butyl bromoacetate under phase transfer conditions providing 64 and 68. Nitrile 64 is converted to 
the Boc protected amidine 65 and then to product 66 using the same sequence of reactions described in Scheme 1 . 
Compound 68 is converted to the fully deprotected 69 (not within the scope of the claims) by treatment with TFA. 
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[0072] Scheme 10 outlines the preparation of 2,6-disubstituted tetralins in which an ot-aminoacetic acid moiety re- 
sides at position 2 and an ether linked 4-alkylpiperidiene emanates from position 6. Alcohol 67, prepared in Scheme 
25 g, is oxidized with DMSO and TFAA using the conditions of Swern giving ketone 70 which is reductively aminated with 
glycine cert-butyl ester giving 71 . This material is then deprotected with TFA giving 72 (not within the scope of the 
claims). 
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[0073] Scheme 11 outlines the preparation of 2,6-disubstituted tetralins in which the 2 position retains an ct-ami- 
noacetic acid residue and the 6 position is occupied by an ether linked benzamidine. The synthesis starts with alcohol 
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63 (Scheme 9) which is oxidized with TFAA and DMSO (method of Swem) giving ketone 73. This material is then 
reductively aminated with glycine tert-butyl ester giving 74. The secondary nitrogen is then either Boc protected (76) 
or acylated (75). The Boc derivative is then transformed into protected amidine 77 using the same sequence of reactions 
outlined in Scheme 1 . The material is then fully deprotected with TFA giving 78. In a like manner, the acetyl derivative 
5 75 is transformed into 80. 
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40 

[0074] Scheme 12 outlines the preparation of tetralins having an acetic acid residue at C 2 and an amide linked 
benzamidine at C 6 . In the first step, tetralone 81 is reduced with NaBH 4 and the resultant unstable alcohol is dehydrated 
with TsOH in benzene giving dihydronapthalene 82. Osymylation of 82 affords diol 83 which is then subjected to the 

45 action of TsOH in refluxing benzene. The unstable 2-tetralone thus formed is not isolated but rather allowed to react 
with the sodium salt of tert-butyl diethylphosphonoacetate giving unsaturated ester 84 as a mixture of olefin isomers. 
This material is subjected to hydrogenation over palladium which effects saturation of the olefin and removal of the 
CBz group providing aniline 85. Acylation of 85 with 4-cvanobenzoic acid is accomplished with the aid of EDCI and 
the resulting amide 86 is transformed into the Boc protected amidine 87 using conditions previously described in 

50 Scheme 1 . Removal of the Boc moiety and cleavage of the tert-butyl ester is accomplished with TFA giving 88. 
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Scheme 12 
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[0075] Scheme 1 3 describes the preparation of tetralin derivatives in which position 2 is substituted with an oc-alkoxy- 
acetic acid moiety and position 6 is substituted by an amide linked benzamidine. In this scheme, compound 82 from 
Scheme 1 2 is allowed to react with NaH and benzylbromide giving tertiary carbamate 88. This material is then subjected 
to osmylation and dehydration in the same manner as described for compound 83 in Scheme 1 2. The formed unstable 
2-tetralone is immediately reduced to alcohol 90 with NaBH 4 . This material is alkylated with tert-butyl bromoacetate 
under phase transfer conditions resulting in ether 91 . Catalytic hydrogenation liberates the 6-amino moiety (92) which 
is acylated with 4-cyanobenzoic acid in the presence of EDCI giving 93. Nitrile 93 is transformed into Boc protected 
amidine 94 using the series of transformations described in Scheme 1 . Simultaneous deprotection of the amidine and 
acid moieties is accomplished with TFA giving final product 95. 
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Scheme li 




[0076] Scheme 1 4 outlines the synthesis of tetralins bearing an acetic acid moiety at position 2 and either an amide 
linked benzamidine or amide linked 4-alkylpiperidine at position 6. The scheme starts with tetralone 96 which is allowed 
to react with glyoxylic acid in the presence of NaOH yielding condensation product 97. The unsaturated ester 97 is 
35 reduced with Zn in HOAc and the resulting compound is transformed into aniline 98 by first removing the acetate with 
6N HCI and then esterifying the acid moiety with ethanolic HCI. This material is then acylated with 4-cyanobenzoic 
acid via the agency of EDCI giving 99. The nitrile moiety of 99 is converted to Boc protected amidine 100 using the 
series of reactions described in Scheme 1 . Saponification of the ester moiety with NaOH followed by treatment with 
TFA gives 1 02. 

40 [0077] Compounds containing an amide linked 4-alkylpiperdine can be prepared by acylating aniline 98 with 103 
giving analog 1 04. Saponification of ester 1 04 followed by TFA deprotection of the piperidine gives 1 06 (not within the 
scope of the claims). 
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Scheme 16 
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[0079] Scheme 16 describes the preparation of dihydronapthalene derivatives containing an acetic acid moiety at 
position 2 and an amide linked benzamidine at position 6. Tetralone 100 (Scheme 14) is allowed to react with NaBH 4 
in ethanol giving unstable alcohol 115. This material is treated with TsOH in THF giving dehydrated product 116. Ester 
saponification followed by deblocking the amidine with TFA gives the desired product 118. 

30 
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55 [0080] Scheme 1 7 outlines the general preparation of 2,6-disubstituted tetralones in which the 2 position is substituted 
with an acetic acid residue and the 6 position contains an amide-linked halogen -substituted benzamidine. Aniline 98 
(prepared in Scheme 14) is allowed to react with benzoic acid 119 (prepared from 4-amino-2-fluoro-toluene using 
standard methods) in the presence of EDCI and DMA P. The resulting amide (120) is transformed into Boc protected 
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amidine 121 using the same procedures out.ined in Scheme 1 . The ester moiety is then hydro^ed giving acid 122 
and then treatment with TFA provides compound 1 23. 
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[0082] Scheme 19 describes the preparation of disubstituted tetrahydroisoquinoline derivatives bearing an acetic 
acid moiety at position 2 and either an ether linked benzamidine or 4-alkyl piperidine moiety at position 6. The initial 

40 isoquinoline nucleus is prepared by LiAlH 4 reduction of benzyl protected isoquinolone 2 (Scheme 1). This material was 
processed by either Boc protection giving compound 131 or alkylated with tert-butyl bromoacetate resulting in the 
formation of 132. The Boc protected material was subjected to hydrogenation which liberated the C 6 phenol which was 
then alkylated with a-bromotolunitrile giving adduct 137. The Boc group of this compound was cleaved with TFA and 
the resulting amine was then alkylated with tert-butyl bromoacetate giving compound 1 38. This compound was trans- 

45 formed into the Boc protected amidine 139 and then to the deprotected variant 140 using the procedures outlined in 
Scheme 1. The A/^alkylated compound 132 was similarly subjected to hydrogenation and the resulting phenol was 
alkylated with the appropriate 4-alkylpiperidine giving 134. This material was deprotected with TFA giving 135 (not 
within the scope of the claims). 
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[0083] Scheme 20 teaches how to prepare 2,6-disubstituted tetrahydroisoquinoline derivatives beanng an acetic 
acid residue at position 2 and an amide linked benzamidine at position 6. The synthesis begins with acidic hydrolysis 
of the 6-acetamido group of isoquinolone 1 41 giving aniline 1 42. The crude material is then subjected to the action of 
benzyl bromide and KjjCOg in CH 3 CN giving a mixture of mono and di-benzyl protected isoquinolones. This mixture 
is subjected to LiAIH 4 reduction forming the tetrahydroisoquinoline which is immediately treated with di-tert-butyl di- 
camonate Theformed Boc protected material is then hydrogenated overpalladium providing aniline 143. This material 
is acylated with p-cyanobenzoic acid giving 1 44. Treatment of this material with TFA gives the secondary amine which 
is alkylated with tert-butyl bromoacetate providing 145. Conversion of 145 to the Boc protected amidine 146 and then 
to its deprotected congener 147 is accomplished using the same procedures as outlined in Scheme 1 . 
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Scheme 21 
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[0084] Scheme 21 describes a synthesis method suitable for the formation of 2,6-disubstituted tetralins containing 
a propionate or propenoate moiety at position 2 and an amide linked benzamidine at position 6. In the first step, nitro 
ester 1 48 is reduced with LiBH 4 and the resultant alcohol is protected as its TBS ether. Compound 1 49 is then subjected 

40 to hydrogenation and the formed aniline is immediately treated with EDCI and p-cyanobenzoic acid giving amide 150. 
The silyl group of 150 is removed and the derived alcohol Is subjected to oxidation with DMSO and oxalyl chloride 
(method of Swern). The aldehyde thus formed is not purified, rather it is allowed to react with the sodium salt of t-butyl 
diethylphosphonoacetate which yields a separable mixture of 1 51 (cis) and 1 52 (trans) olefin Isomers. The trans isomer 
152 is converted to the Boc protected amidine and then to deprotected compound 155 using the sequence described 

45 in Scheme 1 . The cis isomer is subjected to hydrogenation over palladium to give saturated analog 1 53. This material 
is also converted to the Boc protected amidine and then to its deprotected congener 154 as described in Scheme 1 . 



50 



55 



45 



EP 0 635 492 B1 



10 



15 



20 



30 



35 



40 



Scheme 22 

Br* 



•XCl — - TO. 



OTBS 

xsr 



HO 

f I! ! 

■Or 

159 



OH 
159 



Jim 




9 Udo-Y 0 '"' " "v^a^y 0 " 

161 ° 



25 1» 



[0 0851 Scheme 22 describes a synthes* method for disubstitutec ^^"^JSSSS 
Lt C 2 and a C 6 carboxy. linked benzamidine. This 

NaBH 4 and the resultant alcohol protected as rts ^^ d ™^^^^2^ CC 2 . The resulting carbox- 
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ylate is immediate* transformed into the benzyl ester ^^^^^^^fi bromoacetate using 
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[0086] Scheme 23 outlines the preparation of tetralins having an acetic acid residue at C 2 and a C 6 carboxyl linked 
benzamidine. In the first step, bromotetralone 156 is treated with ethylene glycol and TsOH under dehydrating condi- 
tions giving ketal 162. This material is treated with tBuLi and the resulting anion is quenched with C0 2 . The formed 

40 acid is immediately esterified with benzyl alcohol and EDCI giving 1 63. The spiro ketal contained in 1 63 is cleaved with 
aqueous HCI in acetone and the formed ketone is allowed to react with the sodium salt of tert butyl diethylphospho- 
noacetate giving 164 as a mixture of olefin isomers. Catalytic hydrogenation over Pd removes the unsaturation and 
liberates the C 6 carboxylate giving acid 165. Condensation of this compound with 4-aminobenzonitrile gives amide 
1 66. Conversion of 1 66 to Boc protected amidine 1 67 and then to final compound 1 68 is accomplished using the same 

45 sequence outlined in Scheme 1 . 
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[0087] Scheme 24 describes the preparation of 3,7-disubstituted benzopyrans in which the 3-position is substituted 
with an a-alkoxyacetic acid moiety and the 7 position is substituted with an amide linked benzamidine. The synthesis 
begins with the allyl substituted aromatic 169. Acetamide hydrolysis is effected with NaOH in EtOH (Claisons alkali) 
and the resulting aniline is re-protected as its CBz counterpart. The free phenol is then acylated with acetic anhydride 
giving 170. The olefin is reacted with MCPBA giving the corresponding epoxide which is rearranged in the presence 
of Nal giving a mixture of 3-hydroxy and 3-acetoxy benzopyrans. This mixture is treated with LiOH giving alcohol 171 . 
The alcohol moiety of 171 is then converted to its TBS ether and the resulting compound is alkylated on nitrogen to 
give fully protected 172. Liberation of the C 3 hydroxy with TBAF followed by alkylation with tort-butyl bromoacetate 
under phase transfer condition gives 173. Catalytic hydrogenation provides aniline 174 which is acylated with 4-cy- 
anobenzoic acid, providing amide 1 75. This material is first converted to the corresponding protected benzamidine 1 76 
and then to its deblocked congener 177 using the same sequence of events outlined in Scheme 1 . 
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Scheme 25 




[0088] Scheme 25 outlines the preparation of 2,6-disubstituted tetralones in which the 2 position is substituted by 
an acetic acid moiety and the 6 position is substituted by either an alkoxy-linked benzamidine or alkoxy-linked 4-alkyl- 
piperidine. in the first step, tetralone 178 is treated with NaOH and glyoxylic acid giving adduct 179. This material is 
reduced with Zn in acetic acid and the resulting acid (180) is reacted with diphenyldiazomethane giving benzhydryl 
ester 1 81 . The free phenol can then be alkylated with oc-bromo-p-tolunitrile to give 1 84 or with the appropriate 4-alkyl- 
piperdine giving 182. Nitrile 184 is then converted to the corresponding Boc protected amidine 185 and then to the 
fully deprotected compound 1 86 using the same sequence of reaction outlined in Scheme 1 . Compound 1 82 is depro- 
tected with TFA giving compound 183 (not within the scope of the claims). 
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[00891 Scheme 26 teaches a method to prepare tetrahydroisoquinolins in which the 2-posrtion is substituted by an 
oxamic add Sue , and the 6- P osition contains an ether linked benzamidine. In thefirst step .soqumolone 2 s treated 

SSSTiSS -S treated with TFA giving 193. Compound 190 is prepared using a s,m„ar sapon.fcaton depre- 
ss J^"™!^ 
Examples 

S^^TnZ^ numbers used in the following Examples refer to the corresponding compound shown m the 
preceding reaction Schemes 1 through 26: 

Example 1 

[0093] Preparation of 6. tt 4-(aminoiminomethyi) phenyl]methoxy]-3 t 4-dihydro-1-oxo-2(1H)-isoquinolineacetic acid 
trifluoroacetate, a compound represented by the formula (7): 
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15 Part A: 

[0094] A mixture of phenol (1) (6-hydroxy-3,4-dihydro-1 -oxo-2(1 H)isoquinolone (1.0 g, 6.14 mmol), benzyl bromide 
(1 .0 g, 6.14 mmol) K2 C0 3 (°- 93 9. 6 74 mmol), and acetone (15 ml_) was maintained at reflux for 12 hours and then 
allowed to cool to room temperature. The mixture was then diluted with EtOAc and washed with H 2 0. The organic 
20 material was dried (MgS0 4 ) and concentrated. The crude residue was recrystallized from EtOAc/Hexanes giving 1 .53g 
(98%) of (2) (6-benzyIoxy-3,4-dihydro-1 -oxo-2(1 H)isoquinolone) as a white solid. 

Part B: 

25 [0095] To a solution of lactam (2) (0.1 g, 0.39 mmol) in THF (4 ml_) was added sodium hydride (0.017 g of a 60% 
dispersion in mineral oil, 0.43 mmol). The resulting mixture was maintained at reflux for 1 hour and then allowed to 
cool to room temperature. The mixture was then treated with tert-butyl bromoacetate (0.07 g, 0.43 mmol). After one 
hour the reaction was quenched by the addition of H 2 0 (1 0 ml_) and the resulting mixture was extracted with EtOAc. 
The combined extracts were dried (using MgSO*) and concentrated. The crude material was purified by chromatog- 

30 raphy (silica gel, 2:1 HexaneiEtOAc) to give 0.14 g (99%) of (3a) as a white solid. 

Part C: 

[0096] A mixture of (3a) (0.1 3 g, 0.37 mmol), Pd/C (0.14 g, 10% on carbon), and EtOAc (5 mL) was stirred under an 
35 atmosphere of hydrogen (balloon) for 1 .5 hours and then filtered. The filtrate was concentrated giving 0.13 g (100%) 
of (4) as an essentially pure white solid. 

Part D: 

40 [0097] A mixture of (4) (1 .00 g, 3.60 mmol), a-bromo-p-tolunitrile (0.71 g, 3.60 mmol), KgCOg (0.50 g, 3.60 mmol), 
and acetone (35 mL) was maintained at reflux for 4 hours and then allowed to cool to room temperature. The resulting 
mixture was concentrated and the residue chromatographed on silica (1 :1 hexane-EtOAc) giving 1 .38 g (98%) of (5) 
as a clear oil. 

45 Part E: 

[0098] A mixture of (5) (0.385 g, 0.982 mmol) pyridine (5.5 mL), and Et 3 N (0.55 mL) was saturated with H 2 S and 
allowed to stand for 2 days. This solution was then diluted with H 2 0 and the resulting mixture was extracted with EtOAc 
and the extracts concentrated. The crude isolate was taken up in a mixture of acetone (5 mL) and CH 3 I (2.5 mL) and 

so maintained at reflux for 1 hour. This mixture was allowed to cool to room temperature and then concentrated. The 
crude isolate was taken up in MeOH (5 mL) and treated with NH 4 OAc. The resulting solution was maintained at 60°C 
for 2 hours and then concentrated. The crude isolate was then taken up in a solution of THF/H 2 0 (1:16 mL) and treated 
with K 2 C0 3 (0.179 g, 1 .30 mmol) and BocgO (0.202 g, 0.95 mmol) and the resulting mixture was stirred at room tern- 
perature for 2 hours. The reaction mixture was then diluted with EtOAc and washed with water. The organic material 

55 was then concentrated and the crude isolate was purified by chromatography (silica gel 200-400 mesh, 30:1 CHCI 3 - 
MeOH) giving 0.311 g (62%), of (6) as a clear oil. 
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Part F: 



5 material was lyopholized giving 0.31 g ol f(7) a ^white solid. 5 .30 (s, 2H), 6.94 (d, J=1 .9 Hz, 

2928, 1695, 1435, 1286 cm"i ; MS (FAB) m/e 354.1451 (354.1454 calc'd for C^H^O*). 

10 Example 2 

[0100] Preparation of 6-[[4-(aminoiminom 

fluoroacetate, a compound represented by the formula (12a): 




Part A: 



30 r01011 To a solution of (4) (9.5 g, 34.2 mmol) and freshly distilled pyridine (250 mL) was added trifluoromethane 
30 [C "° 1 h VrSo ^ mL 34 2 mmo» at 0°C The resulting solution was allowed to warm to room temperature and 
sulfomc anhydnde (5.8 mL 34.2 rnmo I) at 0 u me » EtOAc and the extract dried (MgSO^ 

35 ester) as a white solid. 



Part B: 



ITmX afd c^ncenlred The crude materia, was purified by column chromatography (silica gel, 5:2 hexane: 
EtOAc) to give 0.1 73 g (57%) of (1 0a) as an orange solid. 

45 Part C: 

[0103] Following the general procedure used for the preparation of (6), (Example 1 . part E) compound (11a) was 
prepared in 53% yield starting from 0.13 g of (10a). 

so Part D: 

pared in 76% yield starting from 0.089 g of (11a). 

1709, 1610. 1183 cm-1: MS(FAB) m/e 348.1332 (348.1348 calc'd for CzoH^NaOa). 
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Example 3 

[0106] Preparation of 6-[2-[4-(aminoiminomethyl) phenyl]ethyl]-3,4-dihydro-1 -oxo-2(1 H)-isoquinolineacetic acid trif- 
luoroacetate, a compound represented by the formula (15a). 




0 

15a 



Part A: 

[0107] A mixture of (1 Oa) (0.1 0 g, 0.26 mmol), Pd/C (0.1 0 g of 1 0% on carbon), and EtOAc (15 ml_) was stirred under 
an atmosphere of hydrogen (balloon) for 1 .5 hours and then filtered and concentrated to give 0.10 g, (100%) of (13a) 
as an off white solid. 

Part B: 

[0108] Following the general procedure employed in the preparation of (6), (Example 1 , part E) compound (14a) was 
prepared in 78% yield starting from 0.095g of (13a). 

Part C: 

[0109] Following the general procedure employed for the preparation of (7) (Example 1 , part F), compound (15a) 
was prepared in 60% yield starting from 0.09 g of (14a). 

[0110] 1 HNMR (300 MHz, CD 3 OD) 3.01 (m, 6H), 3.64 (t, J= 6.6 Hz, 2H), 4.28 (s, 2H), 7.1 0 (m, 3H), 7.39 (d, J = 8.2 
Hz, 2H), 7.67 (d, 8.2 Hz, 2H), 7.77 (d, J = 8.4 Hz, 1H); IR (KBr) 3337, 3112, 1641, 1210, 1188 cnr». MS(FAB) m/e 
352.1655 (352.1661 calc'd for C^H^C^). 

Example 4 

[0111] Preparation of 6-{[4-(aminoiminomethyl)benzoyl]amino]-3,4-dihydro-1-oxo-2(1H)-isoquinolineacetic acidtrif- 
luoroacetate, a compound represented by the formula (22): 




22 



Part A: 

[0112] A solution of (8) (Example 2, part A) (5.0 g, 12.2 mmol), DMF(25 mL), palladium (II) acetate (0.082 g, 0.37 
mmol), triphenylphosphine (0.19 g, 0.73 mmol), freshly distilled Et 3 N (3.4 mL, 24.4 mmol), and anhydrous MeOH (9.9 
mL 244 mmol) was stirred under an atmosphere of CO (balloon) at 65°C for 15 hours. The reaction mixture was then 
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allowed to cool and diluted with H 2 0. The resulting mixture was extracted with EtOAc (2x100 mL). The combined 
extracts were dried (MgS0 4 ) and concentrated. The crude material was purified by column chromatography (silica gel; 
3:1 Hexane:EtOAc) to afford 2.80 g (72%) of (16) (6-(methoxy carbonyl)-3,4-di hydro- 1 -oxo-2(1H) isoquinolone acetic 
acid -1 ,1 -dimethyl ester) as an off-white solid. 

Part B: 

[0113] A solution of (16) (2.8 g, 8.7 mmol) and THF (87 mL) was treated with aqueous LiOH (87 mL of a 0.1 N 
solution, 8.7 mmol) and the resulting solution was maintained at room temperature for 1 hour. The reaction mixture 
was then concentrated to 1/2 volume and extracted with EtOAc. A portion of the aqueous material was then acidified 
(pH = 5) with 1 N HCI and this mixture was then extracted with EtOAc. The combined extracts were then dried (MgSO^ 
and concentrated affording 0.37 g of (1 7) as a viscous oil. The remaining aqueous material was lyopholized providing 
2.06 g of (1 7) as the lithium salt. 

Part C: 

[0114] A solution of (17) (0.200 g, 0.66 mmol) and anhydrous toluene (50 mL) was treated with diphenylphosphor- 
ylazide (282.3 ml, 1 .31 mmol) and freshly distilled Et 3 N (0.1 8 mL, 1 .31 mmol) and the resulting solution was maintained 
at 85°C for 2 hours. The reaction was then allowed to cool to room temperature where it was treated with benzyl alcohol 
(0 14 mL, 1.31 mmol) and stirred for an additional hour. The reaction mixture was then concentrated and the crude 
isolate was purified by column chromatography (silica gel, 1 :1 hexane:EtOAc) to yield 0.21 g (79%) of (18) (6-[(benzy- 
loxy carbonyl)aminol-3,4-dihydro-1 -oxo-2(1H) isoquinolone acetic acid -1 ,1- dimethyl ester) as a white solid. 

Part D: 

[0115] A mixture of (18) (0.20 g, 0.49 mmol), EtOH (20 mL), EtOAc (20 mL), and Pd/C (0.2 g of 10% on C) was 
stirred under an atmosphere of hydrogen (balloon) for 1 hour and then filtered and concentrated giving 0.1 38 g (1 00%) 
of (19) (6-amino-3,4-dihydro-1-oxo-2(1H)isoqunolone acetate acid -1 ,1- dimethyl ethyl ester) as a white solid. 

Part E: 

[0116] A solution of the (19) (0.125 g, 0.45 mmol), anhydrous dichloromethane (2.5 mL), para-cyanobenzoicacid 
(0.066 g, 0.45 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (0.095 g, 0.50 mmol) and 
4-dimethylamlnopyridine (DMAP) (10.0 mg) was maintained at room temperature for 2 hours and then concentrated. 
The crude isolate was purified by column chromatography (silica gel; 2:1 EtOAc: hexane) to give 0.176 g (96%) of a 
(20) as a white solid. 

Part F: 

[0117] Following general procedure employed for the synthesis of (6) (Example 1 , part E), compound (21 ) was pre- 
pared in 36% yield starting from 0.1 7g of (20). 

Part G: 

[01 18] Following the general procedure employed for the synthesis of (7) (Example 1 , part F), compound (22) was 
prepared in 76% yield starting from 0.07 g of (21). 

[0119] 1 HNMR (300 MHz, CD 3 OD) 3.09 (t, J = 6.6 Hz, 2H), 3.72 (t, J = 6.6 Hz, 2H), 4.32 (s, 2H), 7.67 (d, 1H), 7.80 
(brs , 1H), 7.94 (d, J = 8.3 Hz, 3H), 8.16 (d, J = 8.2 Hz, 2H); IR (CHCI 3 ) 3354, 3007, 1634, 1538, 1196 cm" 1; MS (FD) 
m/e 367. Anal. Calc'd for C 21 H 19 F 3 N 4 0 6 : C, 52.50; H, 3.99; N, 11 .66. Found: C, 52.62; H, 4.21 : N, 11 .41 . 

Example 5 

[0120] Preparation of (+-)-6-[[4-(aminoiminomethyl) phenyl]methoxy]-3,4-dihydro-1 -oxo-beta[hexylamino carbonyl]- 
2(1 H)-isoquinolone propanoic acid trifluoroacetate, a compound represented by the formula (29a). 
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5 



10 




15 Part A: 

[0121] Following the procedure outlined for the preparation of (3a) (Example 1 , part B), (3b) was prepared in 60% 
yield starting from lactam (2) and methyl bromoacetate. 

20 Part B: 

[0122] A solution of (3b) (1 .95 g, 6.0 mmol) and THF (10 mL) was added to a solution of LHMDS (prepared from n- 
BuLi and HMDS according to standard protocols, 6.6 mmol) and THF (1 0 mL) at -78°C. After 1 hour, the solution was 
treated with tert-butyl bromoacetate (1.1 mL, 6.6 mmol) and allowed to warm to room temperature. The mixture was 
25 diluted with EtOAc (1 00 mL) and washed with H 2 0. The organic material was dried (MgSO^ and concentrated. Chro- 
matography (silica gel, 200-400 mesh, 2:1 hexanes/EtOAc) gave 2.1 7 g (82%) of (23) as a clear oil. 

PartC: 

30 [0123] Following the procedure employed for the preparation of (4), (Example 1 , part C) compound (24) was prepared 
in 94% yield starting from 2.17 g of (23). 

Part D: 

35 [0124] A mixture of (24) (1.79 g, 5.12 mmol), alpha-bromo-p-tolunitrile (1.11 g, 5.64 mmol), K 2 C0 3 (0.78 g, 5.64 
mmol), Bu 4 NI (cat.) and DMF (10 mL) was stirred at 80°C for 3 hours and then allowed to cool to room temperature. 
The mixture was then diluted with EtOAc (1 00 mL) and washed with H 2 0. The organic material was concentrated and 
the crude isolate was purified by chromatography (silica gel, 200-400 mesh, 1 .5:1 Hexanes/EtOAc) giving 2.32 g (98%) 
of (25) as a clear oil. 

40 

Part E: 

[0125] A mixture of (25) (0.46g, 1.0 mmol), aqueous LiOH (11 mL of a 0.1N solution, 1 .1 mmol) and THF (11 mL) 
was stirred at room temperature for 3 hours and then concentrated to 1/2 volume. The remaining aqueous material 

*5 was washed once with Et 2 0 and then acidified to pH 3 with 1 N HCI. This mixture was extracted with EtOAc and the 
combined extracts were concentrated. The crude residue was taken up in CH 2 Cl 2 (5 mL) and treated with hexylamine 
(0.15 mL, 1 .1 mmol), EDCI (0.28 g, 1 .5 mmol), and DMAP (cat). The resulting mixture was maintained at room tem- 
perature for 4 hours and then diluted with EtOAc and washed with H 2 0. The organic material was concentrated and 
the crude residue was purified by chromatography (silica gel, 200-400 mesh, 1 :1 hexanes/EtOAc) giving 0.52g (92%) 

50 of (27a) as a clear oil. 

Part F: 

[0126] Following the procedure employed for the preparation of (6) (Example 1 , part E) t (28a) was prepared in 75% 
55 yield starting from 0.52g of (27a). 
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Part G: 

[0127] Following the procedure for the preparation of (7) (Example 1 , part F), (29a) was prepared in 82% yield starting 
from 0.47g of (28a). 

[0128] 1 H NMR (300 MHz, CD 3 OD) 0.83 (m, 3H), 1.27 (m, 6H), 1 .45 (m, 2H), 2.71 (dd, J = 8.0, 15.9 Hz, 1 H), 3.1 
(m, 5H), 3.59 (m, 2H), 5.28 (s, 2H), 5.48 (t, J = 7.7 Hz, 1H), 6.90 (d, J = 2.0 Hz, 1H), 6.98 (dd, J = 2.0, 8.7 Hz, 1H), 
7.70 (d, J = 8.2 Hz, 2H), 7.83 (d, J = 8.2 Hz, 2H), 7.90 (d, J = 8.7 Hz, 1H); IR (KBr) 3331 , 1668, 1 605, 1278, 1188 cm" 1 ; 
MS (FAB) m/e 495.2612 (495.2607 calc'd for C^H^Os). 

Example 6 

[0129] Preparation of (+-)-6-[[4-(aminoiminomethyl) phenyl]methoxy]-3,4-dihydro-1 -oxo-beta[[(phenylmethyl)amino] 
carbonyl]-2(1H)-isoquinolinepropanolc acid trifluoroacetate, a compound represented by the formula (29b). 



NH 




Part A: 

[0130] Following the procedure employed for the preparation of (27a) (Example 5, part E), (27b) was prepared in 
84% yield starting from 0.46g of (26) (Example 5, part E) and 0.12g of benzyl amine. 

Part B: 

[0131] Following the procedure employed for the preparation of (6) (Example 1 , part E), 28b was prepared in 76% 
yield starting from 0.45g of (27b). 

Part C: 

[0132] Following the procedure employed for the preparation of (7) (Example 1 , part F), (29b) was prepared in 72% 
yield starting from 0.41 g of (28b). 

[0133] 1H NMR (300 MHz, CD 3 OD) 2.70 (dd, J = 7.2, 16.1 Hz, 1H), 2.90, (brt, J = 6.4 Hz, 2H), 3.08 (dd, J = 7.9, 
15.8 Hz, 1 H), 3.60 (m, 2H), 4.30 (dd, J = 5.7, 14.9 Hz, 1H), 4.43 (dd, J = 6.3, 14.9 Hz, 1 H), 5.28 (s, 2H), 5.50 (t, J = 
7.5 Hz, 1 H), 6.87 (m, 1 H), 6.97 (dd, J = 2.0, 8.6 Hz, 1 H), 7.25 (m, 5H), 7.71 (d, J = 8.3 Hz, 2H), 7.87 (d, J = 8.3 Hz, 
2H), 7.90 (d ( J = 8.5 Hz, 1H); IR (KBr) 3333, 3092, 1668, 1604, 1278, 1185 cm" 1 ; MS (FAB) m/e 501.2151 (501.2138 
calc'd for C^H^^Og). 

Example 7 

[0134] Preparation of (+-)-6-[[4-(aminoiminomethyl) phenyI]methoxy]-3,4-dihydro-1-oxo-beta-[[(4-methoxyphenyl 
ethyl) amino]carbonyl]-2(1H)-isoquinolone propanoic acid trifluoroacetate, a compound represented by the formula 
(29c). 
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29c 



Part A: 

[01 35] Following the general procedure employed for the preparation of (27a) (Example 5, part E) , (27c) was prepared 
in 76% yield starting from 0.46g of (26) and 0.1 7g of p-methoxy phenethylamine. 

Part B: 

[0136] Following the procedure employed for the preparation of (6) (Example 1 , part E), (28c) was prepared in 85% 
yield starting from 0.44g of (27c). 

Part C: 

[0137] Following the procedure employed for the preparation of (7) (Example 1 , part f), (29c) was prepared in 80% 
yield starting from 0.45g of (28c). 

[0138] 1H NMR (300 MHz, CD 3 OD) 2.75 (m, 5H), 3.05 (dd, J = 7.4, 15.8 Hz, 1H), 3.30 (m, 2H), 3.50 (m t 2H), 3.66 
(s, 3H), 5.30 (s, 2H), 5.47 (t, J = 7.7 Hz, 1 H), 6.65 (d, J = 8.4 Hz, 2H), 6.90 (m, 1 H), 6.98 (dd, J = 2.2, 8.5 Hz, 1 H), 7.05 
(d, J = 8.4 Hz, 1 H), 7.71 (d, J = 8.4 Hz, 2H), 7.81 (d, J = 8.4 Hz, 2H), 7.90 (d, J = 8.5 Hz, 1 H). 

Example 8 

[0139] Preparation of (+-)-6-[[4-(aminoiminomethyl)phenyl] methoxy]-3,4-dihydro-beta[(methylamino)carbonyl]- 
1 -oxo-2(1 H)-isoquinolinepropanoic acid trifluoroacetate, a compound represented by the formula (29d). 




NHCH? 



O I 

Y 

o 
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Part A: 

[0140] Following the general procedure employed for the preparation of (27a), (27d) was prepared in 80% yield 
starting from 0.46g of (26), 0.07g of methylamine hydrochloride, and 0.15 mL of EtgN. 

Part B: 

[0141] Following the procedure employed for the preparation of (6) (Example 1 , part E), (28d) was prepared in 63% 
yield starting from 0.37g of (27d). 

Part C: 

[0142] Following the procedure employed for the preparation of (7) (Example 1 , part F), (29d) was prepared in 76% 
yield starting from 0.30 g of (28d). 

[0143] 1H NMR (300 MHz, CD 3 OD) 2.75 (m, 4H), 3.0 (m, 2H), 3.10 (dd, J = 7.4, 15.9 Hz, 1H), 3.60 (m, 2H), 5.29 (s, 
2H) 5 44 (t J = 7.6 Hz, 1 H), 6.90 (d, J = 2.2 Hz, 1 H), 6.98 (dd J = 2.2, 8.4 Hz, 1 H), 7.69 (d, J = 8.2 Hz, 2H), 7.82 (d, 
J = 8.2 Hz,2H), 7.89 (d, J = 8.4 Hz, 1H); IR (KBr) 3335, 3105, 1668, 1605, 1480, 1278, 1185 crrr»; MS (FAB) m/e 
425.1819 (425.1 825 calc'd for C^H^Og). 

Example 9 

[0144] Preparation of (+-)-6-[[4-(aminoiminomethyl) phenyl]methoxy]-beta-[[(2-carboxyethyl)amino]carbonyl-3,4-di- 
hydro-1 -oxo-2(1 H)-isoquinolinepropanoic acid trifluoroacetate, a compound represented by the formula (29e): 



NH 




Part A: 

[0145] Following the general procedure employed for the preparation of (27a) (Example 5, part E), (27e) was pre- 
pared in 74% yield starting from 0.46g of (26), 0.2g of beta-amino-t-butylalanine hydrochloride, and 0.15 mL of EtjN. 

Part B: 

[0146] Following the procedure employed for the preparation of (6) (Example 1 , part E), (28e) was prepared in 65% 
yield starting from 0.42g of (27e). 

Part C: 

[0147] Following the procedure employed for the preparation of (7) (Example 1 , part F), (29e) was prepared in 89% 
yield starting from 0.45g of (28e). 

[0148] 'H NMR (300 MHz, CD 3 OD) 2.48 (t, J = 6.2 Hz, 2H), 2.65 (dd, J = 8.2, 15.8 Hz, 1H), 3.05 (m, 3H), 3.35 (m, 
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2H), 3.50 (m, 2H), 5.28 (s, 2H), 5.49 (t, J = 7.7 Hz, 1H), 6.89 (m, 1H), 6.95 (dd, J = 2.2, 8.4 Hz, 1H), 7.68 (d, J = 8.5 
Hz, 2H), 7.84 (d, J = 8.5 Hz, 2H), 7.90 (d, J = 8.4 Hz, 1H); IR (KBr) 3338, 3108, 1669, 1604, 1278, 1187 cm" MS 
(FAB) m/e 483. Anal. Calc'd for C 26 H 27 N 4 0 9 F 3 : C, 52.35; H, 4.56; N, 9.39. Found: C, 52.43; H, 4.82; N, 9.13. 

5 Example 10 

[0149] Preparation of (+-)-6-[[4-(aminoiminomethy0 phenyl]methoxy]-p-(3-ethoxypropyl)-3,4-dihydro-1-oxo-2(1H)- 
isoquinolinepropanoic acid trifluoroacetate, a compound represented by the formula (36a): 

10 



15 



20 




25 

Part A: 

[0150] A solution of (2) (Example 1 , part A), (6.53 g, 25.8 mmol), and THF (100mL) was treated with NaH (1 .1 3 g of 
a 60% dispersion in oil, 28.3 mmol) and the resulting mixture was maintained at reflux for 1 hour. The mixture was 
30 allowed to cool to room temperature and then was treated with 4-ethoxy-butanoyl chloride (28.4 mmol, prepared from 
the acid using standard protocols) and DMAP (cat). The resulting mixture was stirred at room temperature for 1 6 hours 
and then diluted with EtOAc. The organic mixture was washed with H 2 0 and concentrated. The crude material was 
purified by chromatography (silica gel, 200-400 mesh, hexanes-EtOAc, 4:1) to give 6.1 2g (65%) of (30a) as a clear oil. 

35 Part B: 

[0151] A solution of (30a) (6.1 2g, 16.7 mmol) in THF (10 mL) was treated with DIBAH (3.9 mL, 21.68 mmol) at - 
78°C. After 1 hour, the reaction was quenched by the addition of methanolic HCI (79 mL of a 1.1M solution). The 
mixture was then diluted with EtOAc and washed with H 2 0 and saturated aqueous NaHC0 3 . The organic material was 
40 concentrated and the crude residue was purified by chromatography (silica gel, 200-400 mesh, hexanes/EtOAc/Et 3 N, 
3:1:.01) giving 4.09g (64%) of (31a) as a clear oil. 



Part C: 



45 [0152] A mixture of (31a) (3.25g, 8.48 mmol), dimethyl-f-butylsiloxy-1-f-butoxy-ethene (9.24g, 42.4 mmol), and 
CH 2 CI 2 (30 mL) was treated with BF 3 »Et 2 0 (1 .1 mL, 8.48 mmol) at -78°C. The resulting solution was allowed to warm 
to room temperature over 2 hours and then was quenched by the addition of saturated aqueous NaHC0 3 (20 mL). 
The resulting mixture was extracted with EtOAc and the extracts were concentrated. The crude product was purified 
by chromatography (silica gel, 200-400 mesh, hexanes/EtOAc 4:1) giving 3.1 g (78%) of (32a) as a clear oil. 

50 

Part D: 



[0153] Following the procedure employed for the preparation of (4) (Example 1 , part C). (33a) was prepared in 88% 
yield starting from 3.1 g of (32a). 

55 

Part E: 

[0154] Following the procedure employed for the preparation of (25) (Example 5, part D), (34a) was prepared in 95% 
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yield starting from 0.53g of (33a). 
Part F: 



[0155] Following the procedure employed for the preparation of (6) (Example 1, part E), compound (35a) was pre- 
pared in 40% yield starting from 0.71 g of (34a). 



Part G: 



io [0156] Following the procedure employed forthe preparation of (7) (Example 1 , part F), (36a) was prepared in 85% 

15 calc'd for C^^Os.) 
Example 11 

[0158] Preparation of ( + -)-6-[[4-^ 
20 propanoic acid trifluoroacetate, a compound represented by the formula (36b): 



NH 

25 H 2 N 




• TFA 

30 v ^C0 2 H 

36b 

35 Part A: 

[01 59] Following the procedure employed for the preparation of (30a) (Example 1 0, part A), (30b) was prepared in 
90% yield starting from (2) (0.3g) and pentanoic anhydride (0.24g). 

40 Part B: 

[0160] Following the procedure employed forthe preparation of (31a) (Example 10, part B), (31b) was prepared in 
83% yield starting from 0.39 g of (30b). 

45 Part C: 

[0161] Following the procedure employed for the preparation of (32a) (Example 1 0, part C), (32b) was prepared in 
52% yield starting from 0.33g of (31a). 

so Part D: 

[0162] Following the procedure employed for the preparation of (4) (Example 1 , part C), (33b) was prepared in 98% 
yield starting from 0.22g of (32b). 

55 Part E: 

[0163] Following the procedure employed for the preparation of (25) (Example 5, part D), (34b) was prepared in 95% 
yield starting from 0.1 7g of (33b). 
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Part F: 

[01 64] Following the procedure employed for the preparation of (6) (Example 1 , part E), (35b) was prepared in 56% 
yield starting from 0.23g of (34b). 

Part G: 

[0165] Following the procedure employed forthe preparation of (7) (Example 1 , part F), (36b) was prepared in 89% 
yield starting from 0.1 4g of (35b). 

[0166] 1 H NMR (300 MHz, CD 3 OD) 0.89 (t, J = 7.15 Hz, 3H), 1 .35 (m, 4H), 1.65 (m, 2H), 2.60 (m, 2H), 2.95 (m, 2H), 
3,50 (m, 2H), 5.05 (m, 1 H), 5.29 (s, 2H), 6.95 (m, 2H), 7.70 (d, J = 8.4 Hz, 2H), 7.84 (app t, J = 8.2 Hz, 3H); IR (KBr) 
3333, 3107, 1667, 1604, 1138 cm- 1 ; MS ( FAB) m/e 424. Anal. Calc'd for C2 6 H 30 N 3 O 6 : C, 58.10; H, 5.12; N, 7.82. 
Found: C, 57.85; H, 5.56; N, 7.56. 

Example 12 

[0167] Preparation of (+-)-6-[[4-(aminoiminomethy!) phenyl]methoxy]]-3,4-dihydro-1-oxo-p-pentyl-2(1H)-isoquino- 
linepropanoic acid trifluoroacetate, a compound represented by the formula (36c). 



NH 




36d 

Part A: 

[0168] Following the procedure employed for the preparation of (30a) (Example 10, part A), (30c) was prepared in 
95% yield starting from (2) (0.75g) and hexanoyl chloride (0.43g). 

Part B: 

[0169] Following the procedure employed for the preparation of (31 a) (Example 1 0, part B), (31 c) was prepared in 
64% yield starting from 1 .1g of (30c). 

Part C: 

[0170] Following the procedure employed for the preparation of (32a) (Example 10, part C), (32c) was prepared in 
70% yield starting from O.BOg of (31c). 

Part D: 

[0171 ] Following the procedure employed for the preparation of (4) (Example 1 , part C), (33c) was prepared in 87% 
yield starting from 0.69g of (32c). 

Part E: 

[0172] Following the procedure employed for the preparation of (25) (Example 5, part D), (34c) was prepared in 88% 
yield starting from 0.1 3g of (33c). 
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Part F: 



[0173] Following the procedure employed for the preparation of (6) (Example 1 , part E). (35c) was prepared in 65% 
yield starting from 0.1 8g of (34c). 



Part G: 



10 



15 



20 



[0174] Following the procedure employed lor the preparation od (7) (Boample t , pert F), (36c) »oe prepared In 80% 
SS^hSSSSU 0,00, 0.90 <m, 3H). 1.30 ,nr, SH, 1.60 ,m J* 



Example 13 



30 



r0176l Preparation of ( + +6-p-(aminoiminom e thyl) phenyl] methoxy]-3,4-dihydro-1-oxoJ,eta-(1,4-dioxyhexyl)-2 
0 H) UuZZ propanoic acid trlfluor oacetate, a compound represented by the formula (36d). 



NH 

H 2 N 



• TFA U 

° k C0 2 H 



36d 



Part A: 



[0177] Following the procedure employed for the preparation of (30a) (Example 10, part A), (30d) was prepared in 
35 81 % yield starting from (2) (2.0g) and 2-methoxyethoxy acetyl chlonde (2.35g). 

Part B: 

[0178] Fol.owing the procedure employed for the preparation of (31a) (Example 10, part B), (31d) was prepared in 
40 52% yield starting from 2.35 g of (30d). 

Part C; 

[0179] Following the procedure employed for the preparation of (32a) (Example 1 0, part C), (32d) was prepared in 
45 42% yield starting with 0.57g of (31 d). 

Part D: 



[0180] Following the procedure employed for the preparation of (4) (Example 1 , part C), (33d) was prepared in 96% 
50 yield starting from 0.30g of (32d). 



Part E: 



[0181] Following the procedure employed forthe preparation of (25) (Example 5, part D). (34d) was prepared in 91% 
55 yield starting from 0.23g of (33d). 
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Part F: 

[01 82] Following the procedure employed for the preparation of (6) (Example 1 , part E), (35d) was prepared in 1 5% 
yield starting from 0.27g of (34d). 

5 

Part G: 

[0183] Following the procedure employed for the preparation of (7) (Example 1 , part F), (36d) was prepared in 98% 
yield starting from 0.05g of (35d). 
10 [0184] 1 H NMR (300 MHz, CD 3 OD): 2.70 (t, J = 6.2 Hz, 2H), 2.93 (t, J = 6.2 Hz, 2H) r 3.30(s, 3H), 3.47-3.78 (m, 8H), 
5 09 (br s, 1H), 5.29 (s, 2H), 6.88 (d, J = 2.2 Hz, 1 H), 6.95 (dd, J = 2.2, 8.7 Hz, 1H), 7.B2 (d, J = 8.0 Hz, 2H), 7.84-7.86 
(m, 3H). IR (KBr) 3350, 3114, 1669, 1604, 1482, 1385, 1279, 1186, 1029, 842 cm" 1 ; MS (FAB) m/e = 456.3. AnaL 
Calc'd for C 2 6H3oF3N 3 0 8 : C, 54.84; H, 5.31; N, 7.38. Found: C, 54.61; H 5.26; N, 7.37. 

15 Example 14 

[0185] Preparation of (+-)-6-tt4-(aminoiminomethyl) phenyl]methoxy]p-ethyl-3,4-dihydro-1-oxo-2(1H)-isoquinoline- 
propanoic acid trifluoroacetate, a compound represented by the formula (36e). 



NH 



25 




Part A: 

35 

[0186] Following the procedure employed for the preparation of (30a) (Example 1 0, part A), (30e) was prepared in 
69% yield starting from (2) (1 .5g) and propanoyl chloride (1 .26g). 

Part B: 

40 

[0187] Following the procedure employed for the preparation of (31a) (Example 10, part B), (31e) was prepared in 
73% yield starting from 1 .2g of (30e). 

Part C: 

45 

[0188] Following the procedure employed for the preparation of (32a) (Example 1 0, part C), (32e) was prepared in 
49% yield starting from 0.92 g of (32e). 

Part D: 

50 

[0189] Following the procedure employed for the preparation of (4) (Example 1 , part C), (33e) was prepared in 89% 
yield starting from 0.55g of (32e). 

Part E: 

55 

[0190] Following the procedure employed for the preparation of (25) (Example 5, part D), (34e) was prepared in 86% 
yield starting from 0.36g of (33e). 
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Part F: 

[0191] Following the procedure employed for the preparation of (6) (Example 1 , part E), (35e) was prepared in 36% 
yield starting from 0.38g of (34e). 



5 



Part G: 



[0192] Following the procedure employed forthe preparation of (7) (Example 1 , part F), (36e) was prepared in 92% 
m/e 396.1923, (396.1923 calc'd for C^eNa 0 ^- 



15 Example 15 



[0194] Preparation of (^^[[^(aminoiminomethyl) P heny«]metho^ 
linepropanoic acid trifluoroacetate, a compound represented by the formula (36f). 



20 



25 



30 



35 



40 



45 



50 



55 



NH 



H 2 N 




XT 



TFA 

'C0 2 H 

36f 



Part A: 

[0195] Following the procedure empioyed for the preparation of (30a) (Example 10, part A), (30f) was prepared in 
77% yield starting from (2) (Example 1 , part A) (1 .Og) and butanoyl chloride (0.98g). 

Part B: 

[0196] Following the procedure employed for the preparation of (31a) (Example 10, part B), (31f) was prepared in 
73% yield starting from 0.6g of (30f). 

Part C: 

[0197] Following the procedure employed for the preparation of (32a) (Example 10, part C), (32f) was prepared in 
46% yield starting from 0.44g of (31 f). 

Part D: 

[0198] Following the procedure employed for the preparation of (4) (Example 1 , part C), (33f) was prepared in 90% 
yield starting from 0.24g of (32f). 

Part E: 

[0199] Following the procedure employed for the preparation of (25) (Example 5. part D). (34f) was prepared in 88% 
yield starting from 0.1 6g of (33f). 
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Part F: 

[0200] Following the procedure employed for the preparation of (6) (Example 1 , part E), (35f) was prepared in 44% 
yield starting from 0.1 9g of (34f). 

PartG: 

[0201] Following the procedure employed for the preparation of (7) (Example 1 , part F), (36f) was prepared in 66% 
yield starting from 0.085g of (35f). 

[0202] 1H NMR (300 MHz, CD 3 OD): 0.95 (t, J = 7.3 Hz, 3H), 1.29-1.36 (m, 2H), 1.54-1.71 (m, 2H), 2.56-2.62 (m, 
2H), 2.91-2.96 (m, 2H), 3.43-3.53 (m, 2H), 5.09 (br s, 1H), 5.29 (S, 2H), 6.88 (d, J = 2.1 Hz, 1H), 6.96 (dd, J = 2.1 , 8.5 
Hz, 1H), 7.70 (d, J = 8.2 Hz, 2H), 7.82 (d, J = 8.2 Hz, 2H), 7.85 (d, J = 8.5 Hz, 1H); IR (KBr) 3327, 3106, 2963, 2874, . 
1670, 1628, 1604, 1480, 1278, 1136 cm' 1 ; MS (FAB) m/e 410.2077 (410.2079 calc'd for C^H^O*). 

Example 16 

[0203] Preparation of (+-)-6-[[4-(aminoiminomethyl) phenyl]methoxy]-3, 4-dihydro-1-oxo-p-phenyl- (IH)-isoquino- 
linepropanoic acid trifluoroacetate, a compound represented by the formula (36g). 




36g 



Part A: 

[0204] The isoquinolone (2) (1.0 g, 3.95 mmol) and 60 wt. % NaH suspended in mineral oil (0.174 g, 4.35 mmol) 
were refluxed in THF (40 mL) for one hour. The mixture was cooled to room temperature and the alpha-methoxy benzyl 
chloride (0.683 g, 4.35 mmol) was added in one portion (ref., Liebigs Ann, chem., 191 (1932). The reaction mixture 
was stirred overnight at ambient temperature. The mixture was diluted with water (1 00 mL) and extracted with EtOAc 
(2x50 mL). The combined extracts were dried over anhydrous sodium sulfate and concentrated. The residue was 
chromatographed on silica gel eluting with 2:1 hexanes/EtOAc. Obtained 1 .02 g of (31 g) as a clear oil (68% of theory). 

Part B: 

[0205] Following the procedure employed for the preparation of (32a) (Example 1 0, part C), (32g) was prepared in 
36% yield starting from 2.29g of (31 g). 

PartC: 

[0206] Following the procedure employed for the preparation of (4) (Example 1 , part C), (33g) was prepared in 83% 
yield starting from 1 .02g of (32g). 

Part D: 

[0207] Following the procedure employed for the preparation of (25) (Example 5, part D), (34g) was prepared in 91% 
yield starting from 0.675g of (33g). 
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Part E: 

[0208] Following the procedure employed for the preparation of (6) (Example 1 , part E), (35g) was prepared ii 
yield starting from 0.80g of (34g). 



Part F: 



[0209] Following the procedure employed forthe preparation of (7) (Example 1 , part F). (36g) was prepared in 79% 
yield starting from 0.43 g of (35g). , 

[0210] 1 H NMR (300 MHz, CD 3 OD): 2.76-3.30 (m, 5H), 3.47-3.54 (m, 1H), 5.27 (s, 2H), 6.38 (t, J = 7.4 Hz, 1H), 6.84 
(d J = 2 3 Hz 1H) 6 96 (dd. J = 2.3, 8.7 Hz, 1H), 7.28-7.40 (m, 5H), 7.68 (d, J = 8.2 Hz, 2H), 7.81 (d, J = 8.2 Hz, 2H), 
7.91 (d, J = 8.7 Hz.'lH). IR (KBr) 3328, 3107, 1671, 1604, 1421, 1278, 1189, 1134, 1020 cm" 1 ; MS (FAB) m/e 444.1 931 
(444.1 923 calc'd for C 26 H 2e N 3 0 4 ) 



Example 17 

[0211] Preparation of 6-[[3-(aminoiminomethyl) phenyl]ethynyl]-3,4-dihydro-1-oxo-2(1H)-isoquinolineacetic 
trifluoroacetate , a compound represented by the formula (12b). 




Part A: 

[0212] Following the procedure employed for the preparation of (10a) (Example 2, part B), (10b) was prepared in 
54% yield starting from 0.20g of (8) (Example 2, part A) and 0.09g of (9b). 

Part B: 

[0213] Following the procedure employed forthe preparation of (6) (Example 1 , part E), (11b) was prepared in 1 0% 
yield starting from 0.1 g of (9b). 

Part C: 

[021 4] Following the procedure employed for the preparation of (7) (Example 1 , part f), (1 2b) was prepared in 87% 
yield starting from 0.01g of (11b). 

[0215] 1 H NMR (300 MHz, CD 3 OD) 3.07 (t, J = 6.5 Hz, 2H), 3.70 (t, J = 6.6 Hz, 2H), 4.31 (s, 2H), 7.46 (s, 1H), 7.50 
(d J = 8 2 Hz, 1 H), 7.63 (t, J = 7.8 Hz, 1 H), 7.78 (d, J = 7.6 Hz, 1 H), 7.88 (d J = 7.7 Hz, 1 H), 7.92 (s, 1 H), 7.96 (d, J = 
4.8Hz, 1H); IR(CHCI 3 )3010, 1647, 1607, 1 277, 1 1 56 cnrr" ; MS (FAB) m/e 348.1 338 (348.1348 calc'd for C 20 Hi8N 3 O 3 ) 

Example 18 

[0216] Preparation of 6-(2-[3-(aminoiminomethyl) phenyl]ethyl]-3,4-dihydro-1 -oxo-2(1 H)-isoquinolineacetic acid tri- 
fluoroacetate, a compound represented by the formula (15b). 
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15b 



Part A: 

[0217] Following the procedure employed for the preparation of (13a) (Example 2, part A), (13b) was prepared in 
98% yield starting from 0.13g of (10b). 

Part B: 

[021 8] Following the procedure employed for the preparation of (6) (Example 1 , part E), (1 4b) was prepared in 64% 
yield starting from 0.09g of (13b). 

Pare C: 

[0219] Following the procedure employed for the preparation of (7) (Example 1 , part F), (15b) was prepared in 86% 
yield starting from 0.09g of (14b). 

[0220] 1 H NMR (300 MHz, CD 3 OD) 3.00 (m, 6H), 3.65 (t, J=6.6 Hz, 2H), 4.28 (s, 2H), 7.09 (s, 1H), 7.13 (d, J = 8.2 
Hz, 1^,7.49^,2^,7.59^,2^,^^ 

Anal. Calc'd for C^HggFaNaOg: C, 56.77; H, 4.76; N, 9.03; Found: C, 56.65; H, 4.71; N, 8.73. 
Example 1 9 

[0221] Preparation of 6-[[(4-aminoiminomethyl)phenyl] methylaminocarbony(]-3,4-dihydro-1-oxo-2(1H) isoquinolo- 
neacetic acid trifluoroacetate, a compound represented by the formula 50 (not within the scope of the claims): 




O 

50 " 



Part A: 

[0222] A solution of (1 7) (6-carboxy-3,4-dihydro-1 -oxo-2(1 H) isoquinoline acetic acid-1 ,1 -dimethylethyl ester) (0.20 
g, 0.66 mmol), p^ano benzylamine (.10g, 0.66 mmol), EDCI (0.15g, 0.8 mmol), and DMAP (0.18g, 1.4 mmol) in 
CH 2 CI 2 (7.0 mL) was maintained at room temperature for 18 hours and then concentrated. The residue was purified 
by chromatography (silica gel, 200-400 mesh, 25:1 CHCI 3 -MeOH) giving 0.098g (37%) of 6-[[(4-cyano phenyl) meth- 
ylamino]carbonyl]-3,4-dihydro-1 -oxo-2(1 H)isoquinolineacetic acid-1 ,1 -dimethylethyl ester, as a white solid. 
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Part B: 



[02231 Following the procedure employed for the preparation of (6) (Example 1 , part E), [4-(1 .1-*!** 
ca*onylaminoiminorT»thyl)phe 

thyl ethyl ester was prepared in 38% yield starting from 0.09 g of 6-[[(4-cyano phenyl) methylam.no]carbonyl]-3,4-di- 
hydro-1 -oxo-2(1 H)isoquinolineacetic acid-1 ,1 -dimethylethyl ester. 



PartC; 



[0224] Following the procedure employed for the preparation of (7) (Example 1 , part F), 6-[[(4-ammo.m mo methyl) 
phenyl] methylaminocarbonyl] -3,4-dihydro-1-oxo-2(1 H) isoquinoloneacetic acid trifluoroacetate was prepared in 83 A 
yield starting from 0.05 g of [[4-(1 ,1 -dimethylethoxy carbonylaminoiminomethyl) phenyl] methyl ammo carbonyl]-3,4-di- 
hvdro-1 -oxo-2(1 H) isoquinolinacetic acid-1 ,1 -dimethyl ethyl ester. 

[0225] 1H NMR (300 MHz, CD 3 OD) 3.14 (t, J = 6.4 Hz, 2H). 3.73 (t, J = 6.7 Hz. 2H), 4.34 (br s, 2H) 4 88 (d I J = 5 9 
Hz 2H), 7 6 (d. J = 8.4 Hz, 2H), 7.79 (m. 4H), 8.03 (d, J = 8.0 Hz, 1H); IR (KBr) 3327, 3109, 1670, 1639, 1190 enr*; 
MS (FD)m/e381. 



Example 20 



[0226] Preparation of 40( + -)-6-rj(4-aminoimidomethyl) phenyl]methoxy]-1 ,2,3,4-tetrahydronapthylene-2-acetic acid 
trifluoroacetate, a compound represented by the formula (45): 




Part A: 



[02271 A 0 °C slurry of 650 mg (16.3 mmol; 60 % dispersion in mineral oil) of NaH in 50 mL THF was treated with 
2 70 mL (3 0 g- 13 6 mmol) of triethylphosphonoacetate. After stirring at 0 °C for 0.25 hours, a solution of 2.0 g (11 .3 
mmol) of 6-met'hoxy-2-tetralone (38) (See. Scheme 6) in 1 0 mL THF was added dropwise. The cold bath was removed 
anTthe reaction sled at RT for 16 hours. The reaction was quenched by the addition of 50 mL of ^brine The , two 
layers were separated and the organic phase dried over Na 2 SO,. Evaporation of the solvent gave 3.50 g of a brown 
oil. Purification by flash chromatography (Si0 2 ; 20 % EtOAc in hexanes) afforded 2.10 g (8.52 mmol; 75 %) of (39) as 
a light yellow oil. 



Part B: 



[0228] A solution of 1 .00 g (4.06 mmol) of (39) in 20 mL of EtOH was charged with a slurry of 0.2 g of 10 A Pd/C in 
1 0 mL EtOH. The mixture was hydrogenated at 50 psi for 3.0 hours at room temperature. The catelyst was f.fte red off 
and the reaction evaporated in vacuo to give 1 .1 0 g of an oil. Purification by radial chromatography (Si0 2l 5 /o EtOAc 
in hexanes) afforded 910 mg (3.66 mmol; 90 %) of (40) as a clear oil. 
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Part C: 

[0229] A -78 °C solution of 1 00 mg (0.40 mmol) of (40) in 4 mL CH 2 C! 2 was treated with BBr 3 (1 .0 mL of a 1 M solution 
in CN 2 CI 2 ). The reaction was allowed to reach ambient temperature over 4 hours and was stirred at room temperature 
for 1 8 hours. The reaction was cooled to -78 °C and was treated with 5 mL of EtOH. The mixture was allowed to warm 
and was stirred at room temperature for 3 hours. The volatiles were evaporated in vacuo and the residue dissolved in 
5 mL of EtOH and the mixture stirred for 2 hours. Evaporation of the EtOH gave a brown oil which was reconstituted 
in 20 mL of EtOH and the solution was treated with a stream of HCI (g) for 10 minutes. The reaction was capped and 
was stirred at room temperature for 16 hours. Concentration in vacuo gave 61 mg of phenol (41). The material was 
taken up in 2 mL of DMF and was treated with 41 mg (0.30 mmol) of K 2 C0 3 , 8 mg (0.05 mmol) Nal and 57 mg (0.29 
mmol) of alpha-bromo-p-tolunitrile. The reaction was stirred at room temperature for 16 hours and the DMF removed 
in vacuo. The residue was partitioned between 10 mL H 2 0 and 10 mL EtOAc. The organic layer was separated, was 
washed with 10 mL H 2 0, and was dried over Na 2 S0 4 . Evaporation of the solvent in vacuo afforded 91 mg of a solid. 
Purification of the solid by radial chromatography (Si0 2 ; 25 % EtOAc in hexanes) gave 82 mg (0.24 mmol; 60 % from 
(40)) of (42) as a white solid. 

Part D; 

[0230] Following the procedure employed for the preparation of (6) (Example 1 , part E), (43) was prepared in 50% 
yield starting from 0.429 g of (42). 

Part E: 

[0231] A solution of 250 mg (0.54 mmol) of (43) in 5 mL of EtOH was treated with 0.5 mL of 5 N aq NaOH (2.5 mmol). 
The reaction was stirred at room temperature for 6 hours at which time 3.0 mL of 1 N aq citric acid (3.0 mmol) was 
added. The EtOH was evaporated in vacuo. The white solid was filtered, was washed with H 2 O f and was dried in vacuo 
to afford 130 mg of acid (44) as a white powder. The solid was slurried in 1 mL of anisole and the mixture treated with 
10 mL of trifluoroacetic acid. The reaction was stirred at room temperature for 3 hours and was evaporated in vacuo. 
The residue was slurried in 10 mL H 2 0 and the mixture extracted with hexanes (5x5 mL). The aqueous layer was 
lyopholized to afford 96 mg (0.26 mmol; 48 % from (43)) of the trif luoroacetate salt of (45) as a white solid. 
MS (FD), m/e 339 (M+1 , 100). 

IR(KBr) 3301, 3145, 2915, 1711, 1664, 1503, 1437, 1196, 1143, 1057 cm" 1 . 
Analytical Calculated for C^H^NgOg . 1 .5 H 2 0: C 55.1 1 , 
H 5.47, N 5.84; Found C 55.46, H 5.15, N 5.45. 

Example 21 

[0232] Preparation of 6-[[4-(guanidinomethyl)phenyl] methoxy]-3,4-dihydro-1-oxo-2(1H)-isoquinoloneacetic acid 
trifluoroacetate ,a compound represented by the formula, (not within the scope of the claims): 



H 




O 



Part A: 

[0233] A mixture of (4) and (51 ) (prepared from the dibromide and potassium pthalimide using standard protocols), 



69 



10 



15 



20 



25 



30 



EP 0 635 492 B1 

K CO and DMF was maintained at 80°C for 4 hours and then allowed to cool to room temperature. The reaction 
Sure £ ^u^ washed wKh H 2 D. The organic materia, was concentrated and the crude .so.ate 

was purified on silica giving (46) as a clear oil. 

PartB: 

r02341 A mixture of hydrazine hydrate (0.079 mL, of an 85% solution in H 2 0, 1 .4 mmol), (46) (0^075 g, 014 mmol^ 
SoHfCuwasmaS 

r a fd°uteS eS Hnd washed wfth aqueous NaHC0 3 . The organic materia, was concentrated g,v,ng 0.055g 
(100%) of (47) as a clear oil. 

Part C: 

T02351 A mixture of (47) (0.049g, 0.1 2 mmol), N.N'-bisdert-butoxycarbonyD-S-methylisothiourea (0 043 g, ,0.16 mmol) 
5fS w maintained^ room temperature for 60 hours and then concentrated. Chromatography (2:1 hex- 
anes/EtOAc) gave 0.073g (90%) of (49) as a clear oil. 

Part D: 

[0236] Following the procedure employed for the preparation of (7) (Example 1 part F), (50) was prepared in 78% 

forC2oH 23 N 4 0 2 ) 
Example 22 

T02371 Preoaration of 6-[4-(piperidn-4-yl) P ropyloxy]-3,4-dihydro-1-oxo-B-(3-ethoxypropyl)-1-oxo-2(1H)-iso^ 
l Z^T^ZlotLl P m within L scope of the claims), a compound represented by the formu.a: 



35 



40 




COzH 



45 Part A: 



50 



55 



[0238] Asolution of (33a) (0.053 g, 0.14mmo» and alcohol (51) ft^^t^J^^^'S 
wotocoM triohenyl phosphine (0.046g, 0.17 mmol), diethyl azodicarboxylate (0.02B mL. 0.1 7 mmol) inTHF (1 .3 mL) 
^2SlUfL temperature for 1 hour and then concentrated. The crude residue was P unf,ed by chromatog- 
raphy (1 :1 hexanes/EtOAC) giving 0.047g (61%) of 52 as a clear oil. 

Part B: 

[0239] Following the procedure employed for the preparation of (7) (Example 1 part F), (53) was prepared in 95% 
m/e 447. Anal. Calcd for C^H^O,: C, 57.65; H, 7.01 ; N, 5.00. Found: C, 58.13, H. 7.18, N, 5.28. 
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Example 23 

Preparation of the compound represented by the formula 66: 
5 [0240] 



10 




15 

66 



Part A: 

20 

[0241] A solution of DIBAH in toluene (100 mL of a 1 .5 M solution, 150 mmol) and 6-methoxy-2-tetralone (60) (5.19 
g, 28 mmol) was maintained at reflux for 1 7 hours and then cooled to 0°C. This mixture was quenched by slow addition 
of saturated aqueous NH 4 CI (25mL) followed by 1 N HCI (25mL) and allowed to slowly warm to room temperature with 
stirring. The resulting gelatinous mixture was filtered through Celite and the colorless aqueous filtrate extracted with 
25 EtOAc. The combined extracts were washed with 1 N HCI, H 2 O f and brine, dried (MgS0 4 ), and concentrated in vacuo. 
The crude material was purified by chromatography (silica gel 230-400 mesh, toluene:EtOAc gradient) to afford 1 .75g 
(38%) of 62 as a tan solid. 

Part B: 

30 

[0242] To a solution of 62 (1 .64 g, 1 0 mmol) in DMF (40 mL) at -5°C was slowly added benzyltrimethylammonium 
hydroxide (Triton B, 4.5 mL, 10 mmol). After stirring 0.75 hours, a-bromo-p-tolunitrile (1 .98 g, 10 mmol) was added as 
a solid and the solution was allowed to warm to room temperature gradually overnight. The mixture was diluted with 
EtOAc, washed with H 2 0, 1N HCI, saturated NaHC0 3 , and brine, dried (MgSO^, and concentrated in vacuo. The 
35 crude material was purified by chromatography (silica gel 230-400 mesh, toluene:EtOAc gradient) to afford 2.05g (73%) 
of 63 as a white solid. 

PartC: 

40 [0243] To a rapidly stirred mixture of 63 (2.0 g, 7.1 6 mmol), KOH (50% w/v aqueous, 20 mL) f and tetrabutylammonium 
hydrogen sulfate (1.25g, 3.58 mmol) in benzene (30 mL) was added neat tert-butyl bromoacetate (3.51 mL, 21.72 
mmol) dropwise. The mixture was stirred at room temperature for 3 hours then diluted with EtOAc and washed with 
1 N HCI, saturated NaHCC 3 , H 2 0, and brine, dried (MgS0 4 ), and concentrated in vacuo. The crude material was purified 
by chromatography (silica gel 230-400 mesh, toluene:EtOAc gradient) to afford 2.38g (85%) of 64 as a white solid. 

45 

Part D: 



[0244] Following the general procedure outlined for the preparation of 6 (Example 1 part E), 65 was prepared in 63% 
yield starting from 2.33 g of 64. 

so 

Part E: 

[0245] Following the general procedure outlined for the preparation of 7 (Example 1 part F), 66 was prepared in 98% 
yield starting from 1 .78 g of 65. MS (FD) m/e 355 

55 
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Example 24 

Preparation of the compound represented by the formula 69 (not within the scope of the claims): 
5 [0246] 

HN 



10 



15 



20 



30 




XXX 



*0 C0 2 H 
• TFA 

(69) 



Part A: 



67 as a colorless gum. 
25 Part B: 



fC7/i ^ n o 4mmoh KOH (50% w/v aqueous, 1 0mL), and tetrabutylammonium 
gefi 30 Ju.LeWAc gradM) to afford 1 .56g (9, %)««.. P* V*» 



Part C: 



40 



45 



« eo m el n q mmon and TFA (15 mU was stirred at room temperature for 2 hours and then 

Example 25 

Preparation of the compound represented by the formula 72 (not within the scope of the claims): 
[0250] 



HN 




C0 2 H 

so H 

(72) 



55 Part A: 



. « iv u ru c\ MQmh rooled to -78°C was added neat trif luoroacetic 
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mol) in CH 2 CI 2 (12 mL) was added dropwise over 5 min. The solution was stirred 1 hour at -78°C then allowed to warm 
to room temperature and stirred another 1 .5 hours. Diisopropylethylamine (0.72 mL, 4.14 mmol) was added neat and 
room temperature stirring continued for 1 .5 hours. The solution was diluted with CH 2 CI 2 (50mL) and washed with 1N 
HCI, saturated NaHC0 3 , H 2 0, and brine, dried (MgSO^, and concentrated to afford ~0.7g (>99%) of 70 as a colorless 
5 oil that was used immediately in the next step without further purification. 

Part B: 

[0252] A mixture of 70 (0.70 g, 1.8mmol), NaBH 3 CN (0.12 g, 1.8mmol), glycine t-butyl ester (0.47 g, 3.6 mmol), 
10 glacial HOAc (0.1 mL, 1 .8 mmol), and powdered 3A molecular sieves (0.4 g) in absolute EtOH (20mL) was allowed to 
stir at room temperature for 1 7 hours. The mixture was filtered, the filtrate concentrated, and the resulting oil redissolved 
in EtOAc/H 2 0 and adjusted to pH 7.4 with 1N NaOH. The layers were separated, and the aqueous layer extracted 
with EtOAc. The EtOAc extracts were combined and washed with saturated NaHC0 3 , H 2 0, and brine, dried (Na 2 S0 4 ), 
and concentrated. The crude isolate was purified by chromatography (silica gel 230-400 mesh, toluene: EtOAc gradient) 
is to afford 0.1 7g (1 9%) of 71 as a colorless gum. 

Part C; 

[0253] A mixture of 71 (0.2 g, 0.4 mmol) and TFA (10 mL) was stirred at room temperature for 3 hours and then 
20 concentrated in vacuo. To the resulting oil was added Et z O slowly and upon sonication a solid was obtained. The 
material was filtered, washed with E^O and dried to afford 0.2g (87%) of 72 as a tan solid. MS (FD) m/e 347. 

Example 26 

25 Preparation of the compound represented by the formula 78: 
[0254] 



30 



35 




(73) 

40 Part A: 

[0255] To a solution of DMSO (0.28 mL, 4 mmol) in CH 2 CI 2 (13 mL) cooled to -78°C was added neat trifluoroacetic 
anhydride (0.56 mL, 4 mmol) dropwise. The turbid white solution was stirred for 0.25 hours at -78°C then 63 (0.558g, 
2mmol) in CH 2 CI 2 (12mL) was added dropwise over 5 min. The solution was stirred 1 hour at -78°C then allowed to 
45 warm to room temperature and stirred another 1 .5 hours. Diisopropylethylamine (0.8 mL, 4.6 mmol) was added neat 
and room temperature stirring continued for 1 hour. The solution was diluted with CH 2 CI 2 (50mL) and washed with 1 N 
HCI, saturated NaHC0 3 , H 2 0, and brine, dried (MgS0 4 ), and concentrated to afford 0.55g (>99%) of 73 as a light 
yellow solid that was used immediately in the next step without further purification. 

so Part B: 

[0256] A mixture of 73 (0.55g, 2 mmol), NaBH3CN (0.1 3g, 2 mmol), glycine t-butyl ester (0.52 g, 4 mmol), glacial 
HOAc (0.11 mL, 2 mmol), and powdered 3A molecular sieves (0.4 g) in absolute EtOH (25 mL) was allowed to stir at 
room temperature for 17 hours. The mixture was filtered, the filtrate concentrated, and the resulting gum redissolved 
55 in EtOAc/H 2 0 and adjusted to pH 7.5 with 1 N NaOH. The layers were separated, and the aqueous layer extracted 
with EtOAc. The combined EtOAc extracts were washed with saturated NaHC0 3 , H 2 0, and brine, dried (NagSO^, 
and concentrated to afford — 0.8g (99%) of 74 as a colorless gum without further purification. 
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Part C: 

[0257] A mixture of 74 (0.784g, 2mmol), K 2 C0 3 (0.829g, 6mmol),and BOC 2 0 (0.873g, 4mmol) in THF/H 2 0 (1 :1 , 
20mL) was stirred at room temperature for 5 hours. The THF was evaporated in vacuo and the aqueous residue diluted 
with brine (50mL) and extracted with EtOAc. The combined extracts were washed with brine, dried (MgS0 4 ), and 
concentrated. The crude material was purified by chromatography (silica gel 230-400 mesh, toluene:EtOAc gradient) 
to afford 0.74g (75%) of 76 as a pale yellow solid. 

Part D: 

[0258] Following the general procedure employed for the preparation of 6 (Example 1 part E), 77 was prepared in 
31% yield starting from 0.66 g of 76. 

Part E: 

[0259] Following the general procedure employed for the preparation of 7 (Example 1 part F), 78 was prepared in 
81% yield starting from 0.22g of 77. MS (FD) m/e 354. 

Example 27 

Preparation of the compound represented by the formula 80: 
[0260] 



NH 




(80) 



Part A: 

[0261] Compound 74 was dissolved (1 .96g, 5mmol) in CH 2 CI 2 (20mL), pyridine was added(2mL, 26mmol), followed 
by dropwise addition of neat acetic anhydride (0.47mL, 5mmol). The gold solution was stirred at room temperature for 
6 hours, then concentrated and the resulting oil redissolved in EtOAc, washed with 1N HCl, H 2 O t and brine, dried 
(MgSCg, and concentrated. The crude material was purified by chromatography (silica gel 230-400 mesh, toluene: 
EtOAc gradient) to afford 0.86g (39%) of 75 as a white solid. 

Part B: 

[0262] Following the general procedure employed for the preparation of 6 (Example 1 part E), 79 was prepared in 
81% yield starting from 1 .19 g of 75. 

Part C: 

[0263] Following the general procedure employed for the preparation of 7 (Example 1 part F), 80 was prepared in 
92% yield starting from 0.96 g of 79. MS (FD) m/e 396. 
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Example 28 

Preparation of the compound represented by the formula 88: 
5 [0264J 

NH 



10 



15 



20 



35 



40 



45 



50 



55 




XXX 



_ C0 2 H 

08) 



Part A: 



[0265] A mixture of 81 (3.9 g, 13.3 mmol) and EtOH (20 mL) was treated with NaBH 4 (1 .0g, 26.6). The mixture was 
maintained at reflux for 1 hour and then allowed to cool. The reaction mixture was then diluted with EtOAc and washed 
with H 2 0. The organic material was concentrated and the residue thus obtained was subjected to dehydration with 
TsOH (cat) in refluxing benzene. The crude dehydration mixture was diluted with EtOAc and washed with H 2 0. The 
organic material was concentrated and the crude residue purified by chromatography (5:1 hexane/EtOAc) giving 2.6 
g of 82. 



Part B: 



30 [0266] A mixture of 82 (2.6 g, 9.5 mmol), NMO (1 .53 g, 11.3 mmol). tBuOH (8 mL), H 2 0 (8 mL), and acetone (8 mL) 
was treated with Os0 4 (0.1 mL of a 1 mg/mL solution in CCI 4 ) and the resulting mixture stirred at room temperature 
overnight The mixture was then diluted with EtOAc and washed with H 2 0 and saturated aqueous NaHC0 3 . The organic 
material was then concentrated. The crude residue was recrystallized from EtOAc/hexane giving 2.8g of B3 as a white 
solid. 



Part C: 



[0267] Diol 83 (2.8 g) was suspended in benzene and TsOH (0.1 g) was added. This mixture was then maintained at 
reflux for 15 min. The solution was then diluted with EtOAc and washed 0.1N aqueous NaOH. The organic material 
was then concentrated. The crude residue was taken up in THF (25 mL) and the resulting solution was added to a 
mixture of NaH (0.5g of a 60% dispersion in oil, 14.7 mmol), triethylphosphonoacetate (3.3 g, 14.7 mmol) and THF (25 
mL) at 0°C. The resulting mixture was allowed to warm to room temperature and after three hours it was diluted with 
EtOAc and washed with H 2 0. The organic material was concentrated and the crude isolate was purified on silica (3: 
1 hexane/EtOAc) giving 2.52 g of 84 as a clear oil. 



Part D: 



[0268] A mixture of 84 (2.51 g, 6.87 mmol), Pd/C (10% on carbon, 2.5 g) and EtOH (20 mL) was maintained under 
H 2 (balloon) for 2 hours and then filtered and concentrated. The residue was dissolved in CH 2 CI 2 (5 mL) and treated 
with p-cyanobenzoic acid (1.21 g, 8.3 mmol), EDCI (1.6 g, 8.3 mmol), and DMAP (cat). The resulting solution was 
allowed to stir for 4 hours and then it was diluted with EtOAc and washed with H 2 0. The organic material was concen- 
trated and the resulting solid material was crystallized from (EtOAc)/hexane) giving 1 .35 g (54%) of 86 as a white solid. 



Part E: 



[0269] Following the general procedure outlined for the preparation of 6 (Example 1 part E), 87 was prepared in 80% 
yield starting from 1 .35 g of 86. 
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PartF 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



t 0270] Followingthegeneralprocedureo^^ 

yield starting from 0.2 g of 87. , u ^o/ M iw^^m 2H1 2 45 (dd J = 10.2, 16.2 Hz, 1H), 2.91 

( ,7;^M7 12Ww':MS(F«)m»352JM 1 ^.1664=^...C 20 H !s N 3 O 3 ) 

Example 29 

Preparation of the compound represented by the formula 95: 
[0271] 



NH 

H 2 N 



II s u i C0 2 H 



TFA 0 
(95) 



Part A: 



The orgTnic materia, was concentrated giving essentia.ly pure 88 as a yellow Oil. 



Part B: 



m A mixture of SB (1 .0 g, 2.71 MreTuSwg SiSIS^^miaSSS* 

^L>»mmaMd»iWiOO«(0.1 n^of » «"»miL«>li^mCCU)a^^««™>«w a „H H ,0 The organic material 
TO. mixture waatnen diluted with EtOAc and washed MMIJ ^^"2 C BOH (L.) V meriting 

EtOAc) giving 0.19 g of 90 as a clear oil. 
Part C: 

,0274, A mixOrre 0. 90 (0.18 g, 0.84 mmo„. ^^^Z^^^^^^ 
S^^^«n^"=Sa and crude «a,e .7 
7mmatograph,(5:1 hexanex/BOAc) yiekMng 0.09 9 (35%) ol 81 asacleatoil. 

Part D: 

. «4 ,a 44 „> o„h 1 mc Pd/C CO 3 a. in EtoAc was maintained in an atmosphere of H 2 (balloon) for 
[0275] A mixture of 91 (0.31 g) and 1 0 ^ Pd/C (0.3 g) ini tioAc and was 

i hours and then filtered and the f.ttrate concentra e ^ ^^^,^^ m .^L^»^ 
treatedwithp^anobenzobacid(0.12g,0.70mmo.^ 1 Jhe b 

w m=r: d nS=^ 
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Part E: 

[0276] Following the general procedure employed for the preparation of 6 (Example 1 part E), 94 was prepared in 
56% yield starting from 0.23 g of 93. 

5 

Part F: 

[0277] Following the general procedure employed for the preparation of 7 (Example 1 part F), 95 was prepared in 
63% yield starting from 0.1 6 g of 94. 
10 1H NMR (300 MHz CD 3 OD) 1.90 (m, 1H), 2.05 (m, 1H), 2.7 - 3.3 (m, 4H) 3.90 (m 1H), 4.20 (s, 2H), 7.10 (d, J = 8.0 
Hz, 1H), 7.40 (m, 2H), 7.90 (d, J = 8.3 Hz, 2H), 8.15 (d, J = 8.3 Hz, 2H); IR (KBr) 3326, 2936, 1664, 1598 cmr'; MS 
(FAB) m/e 368 Anal. Calcd. for C^H^O^: C, 54.89; H, 4.61 ; N, 8.73. Found: C, 54.90; H, 4.67; N, 8.50. 

Example 30 

15 

Preparation of the compound represented by the formula 1 02: 
[0278] 



25 




Part A: 

[0279] A mixture of tetralone 96 (5.0 grams, 24.6 mmol), glyoxylic acid monohydrate (8.4 g, 93.6 mmol), NaOH (4.35 
g. 108.9 mmol), methanol (50 mL) and H 2 0 (50 mL) was maintained at reflux for 1 .25 hours and then chilled to 0°C. 
35 The reaction was then acidified (with stirring) with concentrated HCI. The formed ppt (97) (5.8 g) was collected by 
filtration. 

Part B: 

40 [0280] A mixture of 97 (20.0 g, 77.2 mmol) and Zn (14.1 g, 216 mmol) in HOAc (160 mL) and H 2 0 (60 mL) was 
maintained at reflux for 1 .25 hours and then filtered. The filtrate was diluted when H 2 0 and the resulting mixture ex- 
tracted with EtOAc. The combined extracts were concentrated. The crude isolate was taken up in concentrated HCI 
(100 mL) and maintained at reflux for 0.5 hours. The mixture was then diluted with H 2 0 (300 mL) and cooled to 5°C. 
The mixture was carefully neutralized to a pH 4 by the addition of solid Na 2 C0 3 . The formed ppt was collected by 

45 filtration and dried in vac. This material was then suspended in EtOH and the resulting solution was saturated with HCI 
(g). The mixture was then concentrated. The material thus formed was suspended in H 2 0 and the pH of the resulting 
solution was adjusted to pH 1 0 with solid NaOH. This material was extracted with EtOAc and the extracts concentrated. 
The crude product was recrystallized from EtOAc/Hexanes giving 12.1 grams of pure 98 as a tan solid. 

so PartC: 

[0281] A mixture of 98 (6.8 g, 27.5 mmol), pK^anobenzoic acid (4.4 g, 30.2 mmol), EDCI (7.86g, 41 .2 mmol), DMAP 
(0.1 g), and CH 2 Cl2 (10 mL) was stirred at room temperature for 4 hours. This mixture was then diluted with EtOAc 
and washed with H 2 0. The organic material was then concentrated affording crude 99 as a tan solid. Recrystallization 
55 from EtOAc/hexanes gave 7.86 g of pure 99. 
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Part D: 

[MM] „.* g „ 9 ene,a, P^r. OP** .„ .he p,ep.«, e. S ( E,ert,p,e , pen E,, ,00 »es Ola.o.O In 
74% yield starting from 7.85 g of 99. 

Part E: 

M HM, the genere, precede ou.lnert ,0, M p,ep.»t,» .1 7 (to*. - pert F,. ,0, «ee MM in 
90% yield starting from 5.0g of 100. 

Part F: 

[02M] A mixture of 100 (2.0 9 . 4.1 mmol) an, BOH , <e i m L) 
resultingsolutionwas maintained at roomtempera^ 

residue taken up in H 2 0. The aqueous ma enal material was then treated with TFA 

S S mVo~^^ 

20 2.90 - 3.2 (m, 3H) 7.6 (dd J = 1 .9. 8.6 Hz, 1H , 7.80 (•. 1H£ ^95 (m 3^, 8^4 (d J J ^ 

1712, 1 669, 1538 cnri; MS (FAB) 366. Anal. Calcd. for CjaHjolWa. C, 55.12, n, 
H, 4.31; N, 8.46. 



w 



15 



25 



Example 31 

Preparation of the compound represented by the formula 118: 
[0285] 

30 NH 

H 2 N' 




35 n J^^s*^^C0 2 H 

TFA 

(118) 



40 



Part A: 



,0286, Am W ureof100<0. 2g ,0.4m^ 

o stand at room temperature for 1 hour. Th,s ^^^^2^^ up in THF (15 mL) and treated with 
45 mixture was washed wKh H z O and concentr a e d The cm e s due was «JJ» U P ^ CMeaMd an d the 

ChlomaSgVy (1:1 hexanes/EtOAc) gave 0.08 g of pure 116 as a white sohd. 
50 Part B: 

p.) F— , I. 9-10, procertor. 0-»d .« O P-par*" »' « 30 part F). 118 was .«e,ned 
In 80% yieW starting torn 0.08 g ot 116 2 83 (br 1 J » 8 0 Hz, 2H). 3.28 (a. 2H), 6.40 (8, 1 H), 7.0 (d, J 

T^Z»^M^^^^ 3088. ,7,8. ,072. HSW^S 

(FAB) m/e 350.1505 (350.1505 calcd. for 0^2(^303) 



55 =i 



78 



EP 0 635 492 B1 



Example 32 

Preparation of the compound represented by the formula 123: 
5 [0288] 



10 



15 




Part A: 

20 

[0289] A mixture of 98 (0.14 g, 0.58 mmol) acid 119 (0.095 g, 0.58 mmol), EDCI (0.16 g, 0.86 mmol), DMAP (cat), 
and CH 2 Cl2 (3 ml_) was maintained at room temperature overnight. The mixture was then diluted with EtOAc and 
washed with H 2 0. The organic material was concentrated and the crude residue purified on silica (hexanes/EtOAc 2: 
1) giving 0.095 g (40%) of 120. 

25 

Part B: 

[0290] Following the general procedure described for the preparation of 6 (Example 1 part E) , 121 was prepared in 
37% yield starting from 0.95 g of 120. 

30 

Part C: 

[0291] A mixture of 121 (0.04 g, 0.08 mmol), NaOH (0.003 g, 0.08 mmol) and EtOH (5 mL) was maintained at room 
temperature for 6 hours and then concentrated. The residue was dissolved in H z O and acidified to pH 4 with KHS0 4 . 
35 The resulting mixture was extracted with EtOAc and the extracts were concentrated. Chromatography (EtOAc) gave 
0.01 4 g of 1 22. Treatment of this material with TFA (5 mL) for 1 hour followed by concentration gave 0.01 4 g of 1 23. 1 H 
NMR (300 MHz CD 3 OD) 2.0 (ddd, J = 4.5, 13.0, 25.8 Hz, 1H), 2.30 (m, 1H), 2.45 (dd, J = 6.4, 16.5 Hz, 1H), 2.90 (dd, 
J = 5.7, 16.5 Hz, 1H), 2.9-3.2 (m, 3H), 7.6 (m, 1H), 7.75 (m, 3H), 7.95 (m, 2H); IR (KBr) 3341, 3118, 1664, 1205 cm' 1 ; 
MS (FAB) m/e 384. 

40 

Example 33 

Preparation of the compound represented by the formula 130: 
45 [0292] 



NH 




55 

(130 
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Part A: 



BuU (4.2 mL of a 1.7 M solution ,n pantane 7.0 mmoO at -7B sn»w J> dMe() ^ 

(3:1 hexane/EtOAc) giving 0.52 g of pure 125. 



Part B: 



to 



?5 



20 



W Amfofnteofl^.o.omm.,^^^^^ 

catalyst by filtration and concentration one obtains 0.48g (35 A) 01 me ues 
Part C: 

Part D: 

[029 6] Foliowing the genera, procedure outlined for the preparation of 6 (Examp.e 1 part E), 128 was obtained in 
50% yield starting from 0.33g of 1 27. 



30 Part E: 



resulting solution was M ^ e "*^*° 0 ™|"„ ataoB «■« ooncanttatsd end too oruda matorat tana trnatod 
" S ? E T™^r™n tn»f. was man —tad ,o d^naas affotdln, 

S^S^OSS to. . H,, U * M 7.7. ,m, 3H, 7*7. Cm « ,«* "J"* 
1669, 1130 cm-1; MS (FAB) m/e 335. Anal. Calcd. for C 22 H 19 N 2 0 5 F 3 . C, 58.93, H, 4.27, n, 
40 4.46; N, 5.97. 

Example 34 

, of the compound represented by the formula (not within the scope of the claims): 



45 



50 



55 



Preparation < 
[0298] 



H 

TFA 

(135) 
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Part A: 

[0299] A mixture of 2 (0.5 g, 2.0 mmol) and THF (10 mL) was treated with LiAIH 4 (0.15 g, 4.0 mmol) and then 
maintained at reflux for 2 hours. The mixture was allowed to cool to room temperature and then quenched with H 2 0 
5 and 15% NaOH. The resulting mixture was filtered and concentrated. This procedure allowed the isolation of 0.45 g 
of material whose purity was sufficient for the next transformation. A portion of this material (0.25 g, 1 .1 mmol), K 2 C0 3 
(0.16 g, 1 .17 mmol) tert-butyl bromoacetate (0.25 g, 1.17 mmol), and CH 3 CN (5 mL) was stirred at room temperature 
for 15 hours. The mixture was then diluted with EtOAc and washed with H 2 0. The organic material was concentrated 
and the crude residue purified on silica (2.5:1 hexanes/EtOAc) giving 0.34 g (90%) of 132. 

10 

Part C: 

[0300] A mixture of 132 (0.1 g, 0.28 mmol) (Pd/C (10% on carbon 0.1g), and EtOAc was maintained under an at- 
mosphere of H 2 for 1 2 hours and then filtered and concentrated. Chromatography, (1 .5:1 hexanes/EtOAc) gave 0.039 
15 g (52%) of 133. 

Part D: 

[0301] A mixture of 133 (0.073 g, 0.28 mmoi), NaH (0.012 g of a 60% dispersion in oil, 0.31 mmol) in THF (10 mL) 
20 was stirred at room temperature for 1/2 hour and then treated with a solution of 1 -tBOC-4-(3-bromopropyl)piperidine 
(0.093,0.31 mmol) in THF (1mL). The resulting solution was maintained at reflux for 2 hours and then allowed to cool 
to room temperature. The reaction mixture was diluted with EtOAc and washed with H 2 0. The organic material was 
concentrated and the resulting material was chromatographed on silica (3:1 hex/EtOAc) giving 0.086 g of alkylated 
product. This material (0.076 g) was dissolved in TFA (5 mL) and maintained at room temperature for 1 hour. This 
25 material was then concentrated. The crude residue was taken up in 10% HCI (5mL) and lyophilized giving 0.51 g of 
135 as a white powder. 

1H NMR (300 MHz CD 3 OD) 1 .30 - 1 .58 (m, 4H), 1 .60 - 1 .75 (m, 1 H), 1 .85 (m, 2H), 1 .95 (m, 2H), 3.0 (m, 2H), 3.2 (m, 
2H), 3.4 (m, 2H), 3.65 (brs, 2H), 4.0 (t, J = 6.2 Hz, 2H), 4.18 (s, 2H), 4/45 (s, 2H), 6.82 (m. 2H), 7.15 (d, J = 8.4 Hz, 
1H); IR (KBr) 3406, 2946, 1741 , 1614 crrr 1 ; MS (FAB) m/e 333.2182 (333.2178 calcd. for O^H^H 2 O z ) 

30 

Example 35 

Preparation of the compound represented by the formula 140: 
35 [0302] 



40 




(140) 



Part A: 

50 [0303] A mixture of 2 (0.5 g, 2.0 mmol) and THF (1 0 mL) was treated with LiAIH 4 (0.1 5 g, 4.0 mmol) and the resulting 
mixture was maintained at reflux for 1 6 hours. The mixture was allowed to cool to room temperature and then quenched 
with H 2 0 and 15% NaOH. The resulting mixture was filtered and concentrated. The crude product of reduction was 
taken up in THF/H 2 0 (1:1, 10 mL) and treated with Bo^O (0.64 g, 2.9 mmol) and K 2 C0 3 (0.41 g, 2.9 mmol). The 
resulting mixture was stirred at room temperature for 2 hours and then diluted with EtOAc. The organic material was 

55 washed with H 2 0 and concentrated. The crude isolate was chromatographed on silica (1:1 hexanes/EtOAc) giving 
0.58 g of pure 131. 
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Part B: 

[0304] A mixture of 131 (0.58 g), Pd/C (10% on carbon, 0.58 g), and EtOAC (30 ml_) was maintained under an 
atmosphere at H 2 (balloon) for 1 hour and then filtered and concentrated. Recovered 0.46 g of essentially pure 136. 

5 

Part C: 

[0305] A mixture of 136 (0.46 g, 1 .95 mmol), K 2 C0 3 (0.3g, 2.1 mmol), a-bromo-p-tolunitrile (0.42 g, 2.1 mmol), BU 4 NI 
(cat) and acetone was maintained at reflux for 6 hours. The reaction mixture was then diluted with EtOAc and washed 
10 with H 2 0. The organic material was concentrated and the crude residue was purified by chromatography (1 :1 hex/ 
EtOAc) giving 0.34 g of 137. 



Part D: 



is [0306] A mixture of 137 (0.34 g ,0.94 mmol) and TFA (10 mL) was maintained at room temperature for 1 hour and 
then concentrated. The residue was taken up in saturated aqueous NaHC0 3 and the resulting mixture was extracted 
with EtOAc The extracts were combined and concentrated. The crude residue taken up in CH 3 CN (10 mL) and the 
resulting solution was treated with (0.14 g, 1.0 mmol) and tort-butyl bromoacetate (0.20 g, 1.0 mmol). The 

resulting mixture was stirred at 60°C for 2.5 hours and then diluted with EtOAc. The organic material was washed with 

20 H 2 0 and concentrated. The crude residue was purified on silca (2.5:1 hexanes/EtOAc) giving 0.18 g of 138. 



Part E: 



[0307] Following the procedure outlined for the preparation of 6 (Example 1 part E), 139 was prepared in 33% yield 
25 starting from 0.1 8 g of 1 38. 



Part F: 



[030B] Following the procedure outlined for the preparation of 7 (Example 1 part F), 140 was prepared in 66% yield 
30 starting from 0.075 g of 139. « o i_i 

1H NMR (300 MHz CD 3 OD) 3.19 (m, 2H), 3.62 (m, 2H), 4.05 (s, 2H), 4.21 (s, 2H), 6.92 (m, 2H), 7.11 (d, J = 8.3 Hz, 
1H), 7.65 (d, J = 8.4Hz,2H), 7.82 (d, J = 8.4 Hz, 2H); IR (KBr) 3333, 3104, 1668, 1617, 1191 cm" 1 ; MS (FAB) m/e 340.1 



35 



40 



45 



Example 36 

Preparation of the compound represented by the formula 146: 
[0309] 




50 

Part A: 

[0310] A mixture of 141 (12.3 g, 60.2 mmol) and 5N HCl (75mL) was maintained at reflux for 12 hours and th. 
concentrated to dryness. The residue was taken up in saturated aqueous NaHC0 3 and this mixture was extracted w 
55 EtOAc. The extracts were then dried over NaS0 4 and concentrated. The crude product was purified on silca (1 5:. 
MeOH/CH 2 CI 2 giving 5.0 g of 142 as a tan solid. 
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Part B: 

[0311] A mixture of 142 (2.6 g, 16.0 mmol), benzyl bromide (5.5 g, 32.0 mmol), K 2 C0 3 (4.43 g, 32.0 mmol), CH 3 CN 
(30 mL), and Bu 4 NI (cat) was maintained at reflux for 3.5 hours and then diluted with EtOAc and washed with H 2 0. 

5 The organic material was dried and concentrated. 

[0312] Chromatography (15:85 MeOH/CH 2 CI 2 ) allowed the isolation of a fraction containing both mono and diben- 
zylated material. This mixture was dissolved in THF and the resulting solution was treated with LiAIH 4 (1.52 g, 40 
mmol). The mixture was refluxed for 4 hours and then quenched with water and 15% NaOH. The resulting mixture was 
filtered and concentrated. The crude product thus isolated was immediately taken up in THF/H 2 0 and treated with 

10 BOC 2 0(3.84 g, 1 7.6 mmol) and K 2 C0 3 (6.6 g, 48.0 mmol). After 1 hour, the mixture was diluted with EtOAc and washed 
with H 2 0 and brine. The organic material was concentrated and the crude isolate was purified on silica giving 6.25 g 
of a mixture of mono-benzyl and di-benzylated tetrahydroisoquinolines. This mixture was subjected to catalytic hydro- 
genation (Pd/C) in EtOH giving 1.92 g of pure 143 after chromatography (1:3 MeOH/ChfeCy on silica. 

15 Part C: 

[0313] A mixture of 143 (1 .92 g, 8.2 mmol), p-cyanobenzoic acid (1 .2g, 8.2 mmol), EDCI (1 .7g, 9.0 mmol), and DMAP 
(cat) in CH 2 Cl2 (20 mL) was maintained at room temperature for 2 hours. The mixture was then diluted with EtOAc 
and washed with H 2 0. The organic material was then concentrated giving crude 144 whose purity was sufficient for 

20 the next reaction. Crude 144 was dissolved in TFA and allowed to stand at room temperature for 1 hour and was then 
concentrated. The residue was taken up in saturated aqueous NaHC0 3 and the resulting mixture was extracted with 
EtOAc. The organic extracts were concentrated giving the desired amine. Chromatography (silica, 1 0% TEA in MeOH) 
gave 1 .23g of material whose purity was sufficient for the next step. A mixture of this material (1 .2 g, 4.7 mmol), t-butyl 
bromoacetate (0.99 g, 5.1 mmol) K 2 C0 3 (0.70g, 5.1 mmol), Bu 4 NI (cat) and CH 3 CN was stirred at room temperature 

25 for 3 hours. The mixture was then diluted with EtOAc and washed with H 2 0. The organic material was dried NaS0 4 
and concentrated. Chromatography (1 :9 MeOH/CHCI 3 ) gave 0.62 g of 145 as a yellow oil. 

Part E: 

30 [0314] Following the general procedure employed for the preparation of 6 (Example 1 part E), 146 was obtained in 
26% yield starting from 0.1 g of 145. 

Part F: 

35 [0315] Following the general procedure employed for the preparation of 7 7 (Example 1 part F), 147 was obtained 
in 80% yield from 0.034 g of 146. 

1H NMR (300 MHz CD 3 OD) 3.23 (m, 2H), 3.62 (m, 2H), 4.10 (s, 2H), 4.51 (m, 2H), 7.2 (d, J = 8.2 Hz, 1H), 7.6 (m, 1H), 
7.75 (s, 1H), 7.92 (d, J = 8.4 Hz, 2H), 8.16 (d, J = 8.4 Hz, 2H). 

40 Example 37 

Preparation of the compound represented by the formula 155: 

[0316] 

45 



NH 



50 




• TFA 055) 
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Part A: 



[0317! A soiutfon of ester 143 (0.B1 g, 3,3 
allowedtostandatroomtempe^ 

organic material was concentrated giving 0 65 9 o mate ~ P \ d DMF (5mL) was mam- 

mis materiai(0.65 g, 3.1 mmol), TBSCI (0.51 g, 3.5 with H 2 0. The organic 

tained at room temperature for 1 hour. The m.xture was then *^^^2b3S giving 0.96 g of pure 149. 
material was concentrated and the crude residue was punted on s.lica (5.1 hexanes/EtOAC, giving g 



10 Part B: 



15 



20 



25 



30 



35 



[0318, A mixture of 149 (0.96 g) and Pd/C (10% on eabon ^^££^^^1^ 
of H 2 balloon) for 1 hour and then filtered and concerted ^'^^ZS^^m resulting solution 

H 2 0 and then concentrated. Chromatography (1:1 hexanes/EtOAc) gave 1.09 g of pure 150. 



-»2' 

Part C: 



m A m ixtureof150(,09g,2,9mmo,^ 

at room temperature for 1 hour. This m, x^re was dM» . J EtOAc. J-jJJ^, ^ ms0> oxalyl cnloride , 
0.71 g of essentialiy pure primary alcohol. This ma enal (0* ^ in jhf (5 mL) and added to a mixture of 

and TEA (method of Swern) The cmdc isolate * obteinec, ^£ * ^ ^ ) ^ ^ JHp (1Q 

t-butyl diethylphosphonoacetate (0.71 g, 3,mmol), NaH aw g « a — anlc material was then concentrated 
mL). Atari hour, the mixture was diluted with EtOAc and washed w^O. .Tto °*™J^« and 0 47 

and the crude residue was fractionated on silica (5:1 hexanes/EtOAc) grving 0.27g ot , g 
of recovered starting alcohol. 



Part D: 



[0320] Flowing the procedure described for the preparation of 7, (Example 1 part E and F) 155 was prepared in 

54% yield starting from 0.27g of 152. jinncrt0 /m cm «;R^d J-155HZ 1 H), 7.05 (dd, J = 9.6, 

i H NMR (300 MHz CD 3 OD) 1 .65 (m, 1H) 2 05 (m 1H) 2 0-2.9 5 (m 5H) 5. B5 d J - 15.5 Hz H) l 
15.8 Hz, 1H), 7.10 (d, J = 8.3 Hz, 1H), 7.4 (m 2H), 7.91 (t J = 84 Hz. 2H), 817 £ J i 
3102, 1670, 1203 cm-1; MS (FAB) m/e 364. Anal. Calcd. for C 23 H 22 N 3 0 5 F 3 . C, 57.8b, n, *.oo„ 
57.59; H, 4.84; N, 8.78. 



Example 38 

40 Preparation of the compound represented by the formula 1 54: 
[0321] 



45 



50 



55 



NH 

H 2 N 



XXX- c 



'C0 2 H 

TFA (154) 



Part A: 

[0322] A mixture of 151 (0.18 g. 0.43 mmol) and Pd/C (10% on carbon, 0.18 g) in EtOH was maintained under an 
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atmosphere of H 2 (balloon) for 30 minutes and then was filtered and concentrated. Chromatography (3:1 hexanes/ 
EtOAc) gave 0.09 g of 1 53 as a clear oil. 

Part B: 

5 

[0323] Following the general procedure employed for the preparation of 7 (Example 1 part E and F), 1 54 was prepared 
in 51% yield starting from 0.09g of 153. 1 H NMR (300 MHz CD 3 OD) 1.4 (m, 1H), 1.7 (m, 3H), 1.97 (m, 1H), 2.4 (m, 
3H), 2.85 (m, 3H), 7.08 (d, J = 8.3 Hz, 1H), 7.40 (m, 2H), 7.90 (d, J = 8.4 Hz, 2H), 8.17 (d, J = 8.4 Hz, 2H); IR (KBr) 
3317, 3102,2926, 1708, 1666, 1142 cm* 1 ; MS (FAB) m/e 366.1815 (366.1818 calcd. for C 21 H 24 N 3 03) 

10 

Example 39 

Preparation of the compound represented by the formula 161 : 
is [0324] 



NH 

aX ca 0 



Part A: 

30 

[0325] A mixture of 6-bromotetralone 1 56 (1 .0 g, 4.4 mmol) and EtOH (1 0 mL) was treated with NaBH 4 (1 g) at room 
temperature. After 1 hour, the mixture was diluted with EtOAc and washed with H 2 0. The organic material was con- 
centrated to dryness and the crude isolate was dissolved in dry DMF (1 0 mL) and treated with TBSCI (1 .0 g, 6.6 mmol) 
and imidazole (0.45 g, 6.6 mmol). The resulting solution was allowed to stand at room temperature overnight. This 
35 mixture was then diluted with EtOAc and washed with H 2 0 and concentrated. The crude isolate was purified on silica 
(hexanes) giving 0.8 g of 157 (52%) as a clear oil. 

Part B: 



40 [0326] A mixture of 157 (1 .93 g, 5.7 mmol) and THF (25 mL) was treated with t-BuLi (8.4 mL of 1 .7M solution in 
pentane) at -78°C. After 30 minutes, a stream of dry C0 2 was bubbled through the solution and the reaction was 
allowed to warm to room temperature. The resulting THF mixture was diluted with H 2 0, acidified with 1N HCI, and 
extracted with EtOAC. The extracts were concentrated affording 1 .50 grams of crude acid. A 0.5 g (1 .63 mmol) portion 
of this material was dissolved in CH 2 CI 2 (2.0 mL) and the resulting solution was treated with benzyl alcohol (0.1 9g, 1 .8 

45 mmol), EDCI (0.34 g, 1.8 mmol) and DMAP (cat). This mixture was allowed to stand for two hours and then was diluted 
with EtOAc and washed with H 2 0. The organic material was concentrated and the crude residue treated with TBAF 
(1 .8 mL of a 1 M solution in THF, 1 .8 mmol). After 25 minutes, the mixture was diluted with EtOAc and washed with 
H 2 0. The organic material was concentrated affording 0.45 g of 1 58 as an essentially pure oil. 

so Part C: 



[0327] A mixture of 158 (0.45 g, 1 .59 mmol), t-butyl bromoacetate (0.96 g, 4.9 mmol) benzene (5 mL), 50% aqueous 
NaOH (5 mL), and Bu 4 NHS0 4 (cat) was stirred rapidly ac room temperature for 5 hours. The mixture was then diluted 
with EtOAc and washed with H 2 0. The organic material was concentrated and the crude residue purified on silica (5: 
55 1 hexanes/EtOAc) giving 0.44 g (69%) of the desired alkylated product as a clear oil. A mixture of this material (0.44 
g t 1 .1 mmol), Pd/C (10% on carbon, 0.44 g) and EtOAC (10 mL) was stirred under an atmosphere of H 2 (balloon) for 
2 hours. The material was then filtered and concentrated giving a 0.29 g of essentially pure 159. 



20 
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Part D: 



[0328] A mixture of 159 (0.29 g. 0.94 mmol), EDCI (0.2 g, 1 .0 mmol) 4-aminobenzonrtnle (0.12 g 1 0 mm*), DMAP 
cat) and CH 2 CI 2 (5 mL) was maintained at room temperature for 4 hours. This mixture was hen d.lute£ wrth EtOAc 
and washed with H 2 0. The organic material was then concentrated. Chromatography (2.5:1 hexanes/EtOA^ > gave a 
fraction (0.28 g) containing the desired amide 1 60 and what is presumed to be the symmetncal anhydride of 159. Th.s 
material was taken on to the next step. 

Part E: 

[03291 The material obtained in the previous step (0.28 g) was taken up in pyridine (20 mL) and TEA (2 mL) and the 

resulting solution was saturated with H^. This mixture was allowed to stand at room temperature for 12 hours and 

then diluted with EtOAc and washed with H 2 0. The organic material was concentrated and the crude mixture was 

chromatographed on silica (EtOAc) giving 0.13 g of pure intermediate thioamide. This material was ttier, processec hn 

thesameLhionasdescribedinexample1partE,uWmatelygiving0.07gofpureBocprotectedmate^ 

was taken up in TFA and stirred at room temperature for 1 hour and then ~ncentrat ec giving , 0 056 ig of 1 61 

1H NMR (300 MHz CD 3 OD) 1 .92 - 2.17 ( m, 2H), 2.80 - 3.22 (m, 4H), 4.05 (m, 1H), 4.22 (s, 2H), 7.27 (d J = 8.3 Hz 

1H) 7J2 (m 2H), 7.82%, J = 8.4 Hz, 2H). 8.02 (d, J = 8.4 Hz, 2H); IR (KBr) 3318, 3147, 1739, 1656. 1137 cm*; MS 

(FAB) m/e 368. 

Example 40 

Preparation of the compound represented by the fomnula 168: 
[0330] 




■Vox 

TFA (168) 



Part A: 



r0331l A mixture of 156 (1 .25 g, 5.5 mmol), ethylene glycol (3.4 g, 55 mmol), TsOH (cat), and benzene (25 mL was 
maintained at reflux with H 2 0 removal for 3 hours. The mixture was then diluted with EtOAc and the resulting solution 
was washed with 1N NaOH. The organic material was then concentrated and the crude residue punhed by chroma- 
tography (5:1 hexanes/EtOAc) giving 1 .1 5g (77%) of 1 62 as a clear oil. 



Part B: 



r0332] A solution of 162 (1 .15 g 4.3 mmol) and THF (15 mL) was treated with t-BuLi (6.3 mL of a 1 .7M solution ,n 
oentane 1 0 7 mmol) at -78°C for 30 minutes and then quenched by the addition of C0 2 (g). The reaction mixture was 
allowed to warm to room temperature and then was diluted with H 2 0. The resulting mixture was acidified with concen- 
trated HCI and extracted with EtOAc. The organic extracts were concentrated and the crude isolate was taken up in 
CH,CI 2 (10 mL) and treated with benzyl alcohol (0.58g, 5.4 mmol), EDCI (1.02g. 5.4 mmol), and DMAP (cat). The 
resulting solution was maintained at room temperature overnight and then diluted with ECOAc and washed with H 2 0 
The organic material was concentrated and the crude residue chromatographed on silica giving one fract.cn (1 .06g) 
which contained the desired product 163 and benzyl alcohol in a 1 :1 ratio. This material was suitable for use in the 
next reaction. 



86 



EP 0 635 492 B1 



Part C: 



[0333] The above mixture was dissolved in acetone (20 mL) and treated with 1 N HCI (2 mL) and maintained at reflux 
for one hour. The mixture was then diluted with EtOAc and washed with saturated aqueous NaHC0 3 . The organic 
5 material was then concentrated. The crude isolate was taken up in THF and added to a mixture of t-butyl diethyl- 
phosphonoacetate (1 .1 g, 4.93 mmol), NaH (0.1 g of a 60% dispersion in oil, 4.93 mmol), and THF (25 mL) at -78°C. 
The resulting solution was allowed to warm to room temperature and then maintained at reflux for one hour. The mixtu re 
was then diluted with EtOAc and washed with H 2 0. The organic material was concentrated and the crude isolate was 
purified on silica (2.5:1 hexanes/EtOAc) giving 0.47 g of 164 as a mixture of olefin isomers. 

10 

Part D: 



[0334] A mixture of 164 (0.47 g) and Pd/C (10% on carbon, 0.47g) in EtOH was maintained under an atmosphere 
of H 2 (balloon) for 2 hours and then filtered and concentrated giving 0.29 g of essentially pure 165. 

15 

Part E: 

[0335] A mixture of 1 65 (0.29 g, 1 .0 mmol), EDCI (0.28 g, 1 .5 mmol), p-cyanobenzoic acid (0.1 2 g, 1 .0 mmol), DM AP 
(cat), and CH 2 CI 2 (5 mL) was maintained at 100°C in a sealed tube for 2 h and then diluted with EtOAc and washed 
20 with H 2 0. The organic material was concentrated and the residue chromatographed on silica (80:1 CHCI^HF) giving 
0.28 g (69%) of 166. 



Part F: 



25 [0336] Following the procedure outlined for the preparation of 6 (Example 1 part E), 1 67 was prepared in 56% yield 
starting from 0.28 g of 1 66. 



Part G: 



30 [0337] Following the procedure outlined for the preparation of 7 Example 1 part F), 168 was prepared in 91 % yield 
starting from 0.22 g of 1 67. 

1 H NMR (300 MHz CD 3 OD) 1 .5 (m, 1 H), 2.0 (m, 1 H), 2.2 (m, 1 H), 2.35 - 2.55 (m, 3H), 2.95 (m, 3H), 7.05 (d, J = 8.25 
Hz, 1H), 7.4 (m, 2H), 7.93 (d, J = 8.4 Hz, 2H), 8.15 (d, J = 8.4 Hz, 2H); IR (KBr) 3322, 3104, 1712, 1667, cm* 1 ; MS 
(FAB) m/e 352.1 654 (352.1 661 calcd. for C^H^C^) 

35 

Example 41 



Preparation of the compound represented by the formula (177): 



40 [0338] 



45 



NH 



XXX. 



50 



OH 



(177) 



55 Part A: 



[0339] A mixture of 169 (3.5 g) and Claison's alkali (NaOH In EtOH) (75 mL) was maintained at reflux for 6 hours 
and then allowed to cool. The mixture was concentrated to 1/2 volume and the remaining aqueous material neutralized 
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to pH 7 wrth concentrated HCI. The mixture was then extracted with EtOAc and *^°^^^^S!SS 



g of pure 1 70. 
PartB: 



r03401 A mixture of 170 (6.42 g. 19.75 mmol), MCPBA (4.27 g, 24.69 mmol), and CH 2 CI 2 (40 mL) was ™.nta,ned 
Kmtempet^^ 

NaSSS H 2 0. The organic material was then concentrated. The crude material was taken up ,n acetone (450 mL) 
and treated wS Nal (4 g) The resulting solution was maintained at reflux for 4 hours and then allowed to cool. The 

w Tc 1 N UOH I 090 mL) in THF (290 mL) for 12 hours. The mixture was diluted with EtOAc and washed I wrth H 2 0 
Tnd the remaining organic material was concentrated. Chromatography (2:1 hexanes/EtOAc) gave 3.58 g of 1 71 . 



Part C: 



r0341l A mixture of 171 (6.8 g, 2.6 mmol), TBSCI (0.43 g, 2.9 mmol), imidazole (0.21 g, 3.2 mm ^' and t ^ F ^ 
was s irred attoTmtmperatu J for 1 6 hours. This material was then diluted wfth EtOAc and washe d wrth H 2 0. The 

TrganTm^ 

THF 110 mU was treated with NaH (0.07 g of a 60% dispersion in oil, 2.6 mmol) and allowed to stand for 1 nour. ine 
StZSS benzyLi (0.45 g, 2.6 mmo.) and Bu 4 N. (cat) and allowed to stand for 5 hour. The 
mSu e wS then diluted wrth EtOAc and washed with H 2 0. The organic material was then concentrated. The crude 
Sue was take up!n THF and treated with TBAF (2.9 mL of a 1M solution in THF, 2.9 mmo,). After one hour at 
templrSut, the mixture was diluted with EtOAc and washed wrth H 2 0. The organic matena ^ was concentrated 
and the cmde material was chromatographed on silica (hexanes/EtOAc 1 :1 ) g-v.ng 0.94 g (95 /») of 172. 



Part D: 



[0342] Following the procedure employed for the preparation of 68 (Example 24 part B), 173 was prepared in 80% 
yield starting from 0.43g of 172. 



Part E: 



F03431 A mixture of 173 (0.65 g, 1.16 mmol), and Pd/C (10% on carbon, 0.65 g) .n EtOH (10 mL) was ma.nta.ned 
Lnder an a^r S phere of H, (balloon) for 2.5 hours and then filtered and the filtrate concentrated. The crude matena 
under an atmosphere .or h 2 (oa , p^yanobenzoic acid (0.1 8 g, 1 .2 mmol) 

S SS^T^SSS I — ed atVoom 9 temperature for 1 hour and then diluted with BOA, 

The Sg « was was'hed with H 2 0 and then concentrated. The crude residue was chromatographed on silica 
(1 :2 hexanes/EtOAc) giving 0.32 g (71%) 175. 

Part F: 

[0344] Followingtheprocedureemployedforthepreparati^ 6 (Example 1 part E), 176 was prepared in 59% yield 
starting from 0.31 got 175. 

Part G: 



[0345] Following the procedure employed for the preparation of 7 (Example 1 part F), 177 was prepared in 70% yield 

iro 1201.'^: MS (SbI l^ricd ..rC 2 ,H^,0,^ C. *>.«; H, 4.,7: N. 8.69. Found: O, S2., 5 ; H. 
4.02; N, 8.54. 
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Example 42 

Preparation of the compound represented by the formula 186: 
5 [0346] 



10 



15 



:N Vi 

• TFA VV^ C0 =" 



(186) 



20 Part A: 



25 



[0347] To a mixture of 1 78 (2. 1 7g, 1 3.4mmol) and sodium glyoxylate (4.25g, 37.4mmol) was added 1 N NaOH (50mL, 
50mmol). The solution was stirred 4 hours at room temperature, adjusted to pH 1 with cone. HCI, 5N HCI (200mL) was 
added and reflux maintained for 24 hours. The mixture was allowed to cool and the resulting precipitate collected. The 
filtrate was extracted with EtOAc, the combined extracts washed with brine, dried (MgSO^, and concentrated in vacuo 
to give a solid that was combined with the above precipitate to afford 3.02g (99%) of 179 as a brown solid without 
further purification. 



Part B: 

30 

[0348] To a stirred solution of 179 (0.95g, 4.36mmol) in glacial HOAc/H 2 0 (2:1 , 15mL) was added zinc dust (1 .Og, 
1 5.3 mmol). The mixture was heated at reflux for 2 hours, cooled to room temperature, diluted with EtOAc, and washed 
with 1 N HCI, H 2 0, and brine. The organic material was dried (MgS0 4 ), and concentrated to afford 0.89g (93%) of 180 
as a brown solid without further purification. 

35 

Part C: 



[0349] 180 (0.88g, 4.0mmol) was dissolved in THF/EtOAc (1:4 25mL), diphenyldiazomethane added (0.97g, 
5.0mmol) as a solid and the red solution let stir 5 days at room temperature followed by 4 hours at reflux. The mixture 
40 was diluted with EtOAc, washed with 1N HCI, saturated NaHC0 3 , H 2 0, and brine, dried (MgS0 4 ), and concentrated 
in vacuo. The crude isolate was purified by chromatography (silica gel 230-400 mesh, toluene:EtOAc gradient) to afford 
0.77g (50%) of 181 as a tan solid. 



Part D: 

45 

[0350] To a solution of 181 (0.77g, 2mmol) in DMF (20mL) was added K 2 C0 3 (0.276g, 2mmol) as a solid. After 
stirring 0.5 hours at room temperature, oc-bromo-p-tolunitrile (0.40 g, 2.0 mmol) was added as a solid and the solution 
allowed to stir at room temperature for 4 hours. The mixture was diluted with EtOAc, washed with H 2 0, 1 N HCI, saturated 
NaHC0 3 , and brine, dried (MgSO^, and concentrated in vacuo. 
50 [0351] The crude material was purified by chromatography (silica gel prep plate, 8:2 toluene: EtOAc) to afford 0.83g 
(83%) of 1 84 as a light yellow solid. 



Part E: 



55 [0352] Following the general procedure described for the preparation of 6 (Example 1 part E), 1 85 was prepared in 
41 % yield starting from 0.8 g of 1 84. 
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Part F: 



5 



15 



20 



25 



30 



[0353J Following the general procedure described for the preparation of 6 (Example 1 part F), 1 86 was prepared in 
41% yield starting from 0.8 g of 185. MS (FD) m/e 355. 

Example 43 

Preparation of the compound represented by the formula 190 (not within the scope of the claims): 



10 [0354] 



40 



50 




Part A: 

r03551 A mixture of 2 (1 .0 g, 3.95 mmol) and THF (20 mL) was treated with LiAIH 4 (0.30 g, 7.9 mmo!) and maintained 
at reflux for 2 hours. The mixture was allowed to cool to room temperature and then quenched with water and 15 /o 

(10 mL) and treated with methyl oxalylchloride (0.38 mL, 4.3 mmol). The resuming mixture was ™' ntai ^ 
temperature for 1 hour and then diluted wfth EtOAc and washed with H 2 0. The organ.c material was concentrated and 
the crude residue purified on silica (3:1 hexanes/EtOAc) giving 0.65 g of 187. 



Part B: 



r03561 A mixture of 1 87 (0.65 g) and Pd/C (10% on carbon, 0.65 g) and EtOH (10 mL) was maintained under an 
^(balloon) for 2 hours and then filtered and the filtrate concentrated. This process yielded 0.45 g of 
35 essentially pure 1 88. 



PartC: 



r03571 A mixture of 1 88 (0.098 g, 0.42 mmol) NaH (0.01 8 g of a 60% dispersion in oil, 0.46 mmol) and THF (2 mL) 
SirredTtVeflux for 0.5 hour aSd then treated with 1 -tBOC-4-(3-bromopro P yl)piperidine (0.1 41 g, 0^ -nmoO The 
ZZ mil- was maintained at reflux for 8 hours and then diluted with EtOAc and washed w« ^ «jd bnn.. 
The organic material was concentrated and the crude isolate was punfled on s.l.ca (1 .5:1 hexanes/EtOAc) grving 0.11 
g of 189. 



45 Part D: 



r03581 A mixture of 189 (0.11 g, 0.25 mmol), NaOH (0.02 g, 0.5 mmol) and EtOH (5 mL) was maintained at room 
SeratlTl hour and\hen concentrated. The residue was taken up in H 2 0 and the mixture aedfed to pH A w h 
KHSO This mixture was extracted with EtOAc and the extracts concentrated. The crude residue was treated wrth 
Tfl :?5 4 nS rfhour andthen concentrated. The residue was taken up in 0.1 N HCI and lyophilized giving 0.051 g 

1HNMR (300 MHz CD 3 OD) 1 .2 - 1 .7 (m, 6H), 1 .8 (m, 2H), 1 .95 (m, 2H), 2.9 (m, 4H), 3.35 , (m 2H) 3.75 (m, 2H), 3.95 
(m, 2H), 4.6 (m. 2H). 6*25 (m, 2H), 7.1 (m, 1H); IR (KBr) 2940, 1735, 1653, 1187. cm'1; MS (FAB) m/e 347. 



55 



90 



EP 0 635 492 B1 



Example 44 



Preparation of the compound represented by the formula 193: 



5 



[0359] 



10 



15 



H 3 N 




OH 



(198) 



20 



Part A: 



[0360] A mixture of 188 (0.19 g, 0.81 mmol), NaH (0.021 g of; a 60% dispersion in oil, 0.89 mmol) and THF (5 mL) 
was stirred at room temperature for 0.5 hour and then treated with a-bromo-p-tolunitrile (0.17 g, 0.89 mmol). The 
resulting mixture was maintained at reflux for 8 hours and then diluted with EtOAc and washed with H 2 0. The organic 
25 material was concentrated and the crude residue purified on silica (1 :1 hexanes/EtOAc) giving 0.22 g of 1 91 . 



[0361] Following the procedure outlined for the preparation of 6 (Example 1 part F), 192 was prepared in 44% yield 
30 starting from 0.22g of 191 . 



[0362] A mixture of 192 (0.12 g, 0.27 mmol), NaOH (0.22 g, 0.55 mmol), EtOH (5 mL) was maintained at room 
35 temperature for 1 hour and then concentrated. The residue was dissolved in H 2 0 and the resulting solution was acidified 
to pH 4 with KHS0 4 . This solution was then lyophilized. The crude residue thus produced was extracted with MeOH 
and the combined extracts were filtered and concentrated. The isolated material was treated with TFA (5 mL) for 1 
hour and then concentrated. In this manner, one isolates 0.05 g of 193. 

1H NMR (300 MHz CD 3 OD) 2.91 (m, 2H), 3.72 (m, 2H), 4.6 (m, 2H), 5.25 (s, 2H), 6.8 (m, 2H), 7.0 (m, 1H), 7.6 (d, J = 
40 8.3 Hz, 2H), 7.8 (mn J = 8.3 Hz, 2H); IR (KBr) 3336, 3114, 1668, 1506, cm* 1 ; MS (FAB) m/e 354. 

Assay Methods: 

[0363] The identification of compounds which are active platelet aggregation inhibitors (PAI) is made possible by the 
45 observation that compounds which block the binding of fibrinogen to the GPllb-llla complex in vitro also are capable 
of inhibiting thrombin or ADP-induced aggregation of human platelets and the formation of platelet-thrombi in vivo . 
This observation provides the basis for obtaining potent PAI's by evaluating the ability of test materials to disrupt fi- 
brinogen-GP llb-llla interactions. 

[0364] The following assay methods were used to evaluate the compounds of the invention. 



No. 1 - The ELISA llb-llla Assay: 

[0365] In the following assay, GP llb-llla is prepared in purified form, by a method such as described by Fitzgerald, 
L.A., etal. Anaj Biochem (1 985) 151:169-177, (the disclosure of which is incorporated herein by reference). GP llb-llla 
55 is coated onto microtiter plates. The coated support is then contacted with fibrinogen and with the test material and 
incubated for a sufficient time to permit maximal binding of fibrinogen to the immobilized GP llb-llla. Fibrinogen is 
typically provided at a concentration of about 5-50 nM and the test material can, if desired, be added at a series of 
dilution. Typical incubations are 2-4 hr at 25 °C, the time and temperature being interdependent. 



Part B: 



Part C: 



50 



91 



EP 0 635 492 B1 



[03661 After incubation, the solution containing the fibrinogen and test material is removed and the level of binding 
of fibrinogen measured by quantitating bound fibrinogen to GP llb-llla. Any suitable means of detection may be used, 
but it is convenient to employ labeled fibrinogen, for example using biotinylated labels. Such methods are well known 



in the art. 



A. Description of Assays-Plate Assays 

[0367] Purified platelet GP llb-llla receptorwas prepared as described by Fitzgerald, L.A., et al., AnalBiochem (1 985) 
151:169-177 (1985). Vitronectin receptor was prepared as described by Smith, J.W., J. Biol chem (1988) 263: 
18726-18731. After purification, the receptors were stored in 0.1%Triton X-100 at 0.1-1.0 mg/ml. 
r03681 The receptors were coated to the wells of 96-well flat-bottom ELISA plates (Linbro EIA-Plus microliter plate, 
Flow Laboratories) after diluting 1 :200 with a solution of 20 mM Tris-HCI, 150 mM NaCI, 1 mM CaCI 2 , pH 7.4, to reduce 
the Triton X-100 concentration to below its critical micellar concentration and adding an aliquot of 100 ulto each well 
The wells were all allowed to incubate overnight at 4 °C, and then aspirated to dryness. Additional sites were blocked 
by the addition of bovine serum albumin (BSA) at 35 mg/ml in the above buffer for 2 hours at 30 °C to prevent. nonspecific 
binding. The wells were then washed once with binding buffer (50 nM Tris-HCI, 100 mM NaCI 2 mM CaCI 2 , 1 mg/ml 

[0369] The corresponding ligands (fibrinogen, von Willebrand Factor, or vitronectin) were conjugated to biotin using 
commercially available reagents and standard protocols. The labeled ligands were added to the receptor-coated wells 
at final concentration of 1 0 nM (1 00 ul/well) and incubated for 3 hours at 25 °C in the presence or absence of the test 
samples. After incubation, the wells are aspirated to dryness and bound ligand is quantitated. 
[0370] The bound protein is detected by the addition of antibiotin antibody conjugated to alkaline phosphatase fol- 
lowed by addition of substrate (p-nitrophenyl phosphate), and determination of the optical density of each well at 405 
nM. Decreased color development is observed in wells incubated with test samples which inhibit binding of ligand to 
receptor. 



No. 2 - The Platelet Aggregation Assay 

[0371] In addition to the ELISA llb-llla assay previously describedthe Aggregation-Human/PRP/ADP Assay is useful 
for evaluating therapeutic compounds. _ «„,„ ta i Qt 

[03721 Platelet-rich plasma was prepared from healthy human volunteers for use in determining inhibition of platelet 
aggregation by the compounds. Blood was collected via a 21 gauge butterfly cannula, using a two-syringe technique 
into 1/1 0 volume of 10% trisodium citrate. 

[0373] Platelet-rich plasma was prepared at room temperature by centrifugation of the crtrated whole blood at 1 00 
x g for 15 minutes. The platelet rich plasma contained approximately 200-400,000 platelets/^!. 
[0374] Platelet-poor plasma was prepared by centrifugation of citrated whole blood at 12,000 x g for 2 minutes. 
[0375] Platelet aggregation was assayed in a 4-channel . platelet aggregation profiler (PAP-4. B.odata, Hatboro, PA) 
according to the manufacturers directions. Inhibition of platelet aggregation was studied by adding varying amounts 
adenosine diphosphate (ADP) to stirred human platelet-rich plasma. Specifically, the human platelet-rich plasma was 
incubated with the compound being tested for 1 minute at 37 «C prior to the addition of a variety of aggregating agents 
most often ADP 5 u.M, but also 1 u-g/ml collagen, 1 u-M U46619 and 0.3 uM platelet activating factor. 



TABLE OF ASSAY TEST RESULTS 



Example No. 


ELISA llb/llla 


Agg: Human/PR P/ADP 


IC50 uM 


uM 


01 


0.6 


20 


02 


0.030 


0.52 


03 


0.110 


1.0 


04 


0.0033 


0.1 


05 


0.033 


7 


06 


0.05 


0.7 


07 


0.015 


2 


08 


0.08 


0.55 


09 


0.085 


0.85 


10 


0.061 


0.47 
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(continued) 



TABLE OF ASSAY TEST RESULTS 


Example No. 


1 1 A A lit /til 

ELISA llb/llla 


Agg: Human/PRP/ADr 




IC50uM 


uM 


11 


0.040 


0.60 


12 


0.024 


0.57 


13 


0.1 


0.68 


14 


0.045 


0.4 


15 


0.5 


0.23 


16 ! 


0.007 


0.2 


17 


45.0 


>100.0 


18 


11.0 


>100.0 


19" 


13 


>100.0 ! 


20 


0.3 


20 


21* 


10 


>100.0 


22 x 


0.2 


2 


23 


0.19 


25 


24* 


0.76 


6.5 


25* 


0.22 


NT 


26 


0.52 


NT 


27 


0.11 


NT 


28 


0.005 


0.19 


29 


0.015 


0.28 


30 


0.002 


0.06 


31 


0.016 


15 


32 


0.004 


0.10 


33 


0.005 


| NT 


34* 


0.22 


2.3 


35 


0.03 


0.33 


36 


0.005 


0.17 


37 


0.1 


4.4 


38 


0.24 


2.8 


39 


0.031 


0.36 


40 


0.053 


1.6 


41 


0.046 


0.3 


42 


0.027 


0.45 


43* 


1.0 


NT 


44 


0.16 


NT 



Note: NT = not tested 

x = not within the scope of the claims 



Pharmaceutical Compositions 

[0376] Pharmaceutical formulations containing compounds of the invention can be administered orally in the form 
of tablets, capsules, solutions, emulsions or suspensions, inhaled liquid or solid particles as a spray, through the skin 
by an appliance such a transdermal patch, or rectally, for example in the form of suppositories. Administration can also 
take place parenterally, for example in the form of injectable solutions. 

[0377] Tablets are prepared by mixing the Active Ingredient ("Active Ingredient" is one or more compounds corre- 
sponding to formula II of the invention) with pharmaceutical ly inert, inorganic or organic carriers, diluents, and/or ex- 
cipients. Examples of such excipients which can be used for tablets, are lactose, maize starch or derivatives thereof, 
talc, stearic acid or salts thereof. Examples of suitable excipients for soft gelatin capsules are vegetable oils, waxes, 
fats, semisolid and liquid polyols. 
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[0378] Suitable excipients for the preparation of solutions and syrups are water, polyols, sucrose, invert sugar and 

mm' Suitable excipients for injectable solutions are water, alcohols, polyols, glycerol and vegetable oils. 
2 These pharmaceutical products can addfciona.ly contain preserves, solubilizers, stab.l.zers, wetting 
5 aqents emulsifiers, sweeteners, colorants, flavorings, buffers, coating agents and antioxidants. . flhle 
?0381] Pharmaceutical compositions oH^^^ 

SaqueouT or nonaqueous solutions, dispersions, suspensions or emulsions as well as sterile powders for recon- 
stitution into sterile injectable solutions or dispersions just prior to use. 
[0382] The Active Ingredient can also be made in microencapsulated form. 
10 [0383] Exemplary formulations using the Active Ingredient are described below: 

Formulation 1 

[0384] Hard gelatin capsules are prepared using the following ingredients: 



15 



20 



25 



30 





(mg/capsule) 


Active Ingredient 
Starch 

Magnesium stearate 


250.0 
305.0 
5.0 



[0385] The above ingredients are mixed and filled into hard gelatin capsules in 560 mg quantities. 
Formulation 2 

[0386] A tablet formula is prepared using the ingredients below: 





(mg/tablet) 


Active Ingredient 
Cellulose, microcrystalline 
Colloidal silicon dioxide 
Stearic acid 


250.0 
400.0 
10.0 
5.0 



35 [0387] The components are blended and compressed to form tablets, each weighing 665 mg. 
Formulation 3 

[0388] A dry powder inhaler formulation is prepared containing the following components: 



40 



45 



50 



55 





Weight % 


Active ingredient 
Lactose 


5 

95 



[0389] The active mixture is mixed with the lactose and the mixture is added to a dry powder inhaling appliance. 
Formulation 4 

[0390] Tablets, each containing 60 mg of active ingredient, are prepared as follows: 





(milligrams) 


Active ingredient 


60.0 


Starch 


45.0 


Microcrystalline cellulose 


35.0 


Polyvinylpyrrolidone (as 10% solution in water) 


4.0 
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(continued) 




(milligrams) 


Sodium carboxymethyl starch 


4.5 


Magnesium stearate 


0.5 


Talc 


1.0 


Total 


150.0 



10 [0391 ] The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S. sieve and mixed thoroughly. 
The solution of polyvinylpyrrolidone is mixed with the resultant powders, which are then passed through a 1 6 mesh U. 
S. sieve. The granules as produced are dried at 50-60°C and passed through a 16 mesh U.S. sieve. The sodium 
carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 30 mesh U.S. sieve, are then 
added to the granules which, after mixing, are compressed on a tablet machine to yield tablets each weighing 150mg. 

15 

Formulation 5 

[0392] Capsules, each containing 80 mg of medicament are made as follows: 





(milligrams) 


Active ingredient 


80.0 


Starch 


109.0 


Magnesium stearate 


1.0 


Total 


190.0 



[0393] The active ingredient, cellulose, starch, and magnesium stearate are blended passed through a No. 20 mesh 
U.S. sieve, and filled into hard gelatin capsules in 190 mg quantities. 



30 Formulation 6 

[0394] Suppositories, each containing 225 mg of active ingredient are made as follows: 





Active Ingredient 


225 mg 


35 


Saturated fatty acid glycerides to 


2000 mg 



[0395] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimum heat necessary. The mixture is then poured into a suppository mold 
of nominal 2.0 g capacity and allowed to cool. 

40 

Formulation 7 



[0396] Suspensions, each containing 50 mg of medicament per 5.0 mL dose are made as follows: 



Active ingredient 


50.0 mg 


Xanthan gum 


4.0 mg 


Sodium carboxymethyl cellulose 


(11%) 


Microcrystalline cellulose 


(89%) 50.0 mg 


Sucrose 


1.75 g 


Sodium benzoate 


10.0 mg 


Flavor 


q.v. 


Color 


q.v. 


Purified water to 


5.0mL 



[0397] The medicament, sucrose and xanthan gum are blended, passed through a No. 10 mesh U.S. sieve, and 
then mixed with a previously made solution of the microcrystalline cellulose and sodium carboxymethyl cellulose in 
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water. The sodium benzoate, flavor, and color are diluted with some of the water and added with stirring. Sufficient 
water is then added to produce the required volume. 



Formulation 8 

[0398] Capsules, each containing 1 50 mg of medicament, are made as follows: 





(milligrams) 


Active ingredient 


150.0 


Starch 


407.0 


Magnesium stearate 


3.0 


Total 


560.0 



[0399] The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a 
U.S. sieve, and filled into hard gelatin capsules in 560 mg quantities. 



Method of Treatment 



[0400] This invention provides a method of preventing ortreating thrombosis in mammals, especially humans whfch 
method comprises administering to the human or mammal a therapeutically effective amount of the compounds, oMta 
Mention The platelet aggregation inhibitors of the invention are useful therapeutical* to prevent thrombus foHnat.cn. 
IndSns appropriate to such treatment include, without limitation, atherosclerosis and arteriosclerosis, acute rnjo- 
carS infarction, chronic unstable angina, transient ischemic attacks and stro^ 

thrombosis, preeclampsia, embolism, restenosis and/or thrombosis following angioplasty, carotid endarte^omy, 
anas^omos s of vascular grafts, and chronic cardiovascular devices (e.g., in-dwelling catheters or shunts moq?»r- 
^devices"). These syndromes represent a variety of stenotic and occlusfce vascular d,sorders thought to 

be initiated by platelet activation on vessel walls. arfftriQ i 
[0401] The PAIS maybe used for prevention orabortion of arterial thrombus format.on, in unstab le , angina and artena 
ernbo or thrombosis, as well as treatment or prevention of myocardial infarction (M I) and mural 
post Ml For brain-related disorders, treatment or prevention of transient ischemic attack and treatment of thrombose 
stroke or stroke-in-evolution are included. ^^^ r 
r04021 The PAIS may also be used for prevention of platelet aggregation, embolizat.on, or consumption n extracor- 
poreal circulations, including improving renal dialysis, cardiopulmonary bypasses, hemoperfusions, and plasmapher- 



[0403] PAIS prevent platelet aggregation, embolization, or consumption assoc.ated w.th mtravascular dev^es and 
administration results in improved utility of intraaortic balloon pumps, ventricular assist devices, and artenal cathet ». 
[0404] The PAIs will also be useful in treatment or prevention of venous thrombosis as in deep venous thrombosis, 
IVC, renal vein or portal vein thrombosis, and pulmonary venous thrombosis. 0 , c „ trDat 
[0405] Various disorders involving plateletconsumption, such as thrombotic thrombocytopenicpurpuraare alsotreat- 

[0406] In addition, the PAIs of the present invention may be used in numerous nontherapeutic applications ^ where 
nhibft ng platelet aggregation is desired. For example, improved platelet and whole blood storage can be obtamed by 
Sing sufficient quantities of the compounds, the amount of which will vary depending upon the length of proposed 
storage time, the conditions of storage, the ultimate use of the stored material, etc. 

Preferably the compounds of this invention are administered in the form of a pharmaceutical formulation. Thus, the 
compote 

roiT Se ir te d rm parenteral as used herein includes subcutaneous, intravenous, intraarterial, injection or infusion 
techniques, without limitation. The term, "topically" encompasses administration reccally and by .nhalat.cn spray, as 
well as the more common routes of the skin and the mucous membranes of the mouth and nose. 
r0408] Actual dosage levels of active ingredients in the pharmaceutical compositions of this invenhon may be vaned 
so as to administer an amount of the active compound(s) that is effects to achieve the desired therapeutic response 

[o409? rt ThTseteS 

TseveS of the condition being treated, and the condrtion and prior medical history of the pat.ent be.ng , treated 
However A is within the skill of the art to start doses of the compound at levels lower than requ.red to ach.eve the 
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10 



desired therapeutic effect and to gradually increase the dosage until the desired effect is achieved. If desired, the 
effective daily dose may be divided into multiple doses for purposes of administration, e.g., two to four separate doses 
per day. It will be understood, however, that the specific dose level for any particular patient will depend upon a variety 
of factors including the body weight, general health, diet, time and route of administration, combination with other drugs 
and the severity of the particular disease being treated. 

[0410] The range of therapeutic dosages is from about 0.01 to about 10,000 milligrams per day, with from 1 to 300 
milligrams being preferred. 

[0411] Many modifications and variations of this invention may be made without departing from its scope, as is 
apparent to chose skilled in the art. The specific embodiments described herein are offered by way of example only, 
and the invention is to be limited only by the terms of the appended claims. 



Claims 

15 1. A bicyciic compound having a nucleus formed from two fused six membered rings, A and B, selected from a 
compound represented by the formula (II), or a pharmaceutically acceptable salt, solvate or prodrug ester or amide 
thereof: 



20 



25 




30 



wherein: 



35 



40 



the bicyclic nucleus of rings A and B is selected from the group consisting of formulae (a), (b), (c), (g), (h), (i), 
G>.flO.<l). (m). (q) and (r): 



(b) 





45 




50 





55 
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00- 






(q) 




R 3 is an acidic group comprising a carboxyl group; 

^mSStaB^, aTand B 4 are independently selected from hydrogen, C V10 alkyl. C M0 halosubstituted 
alkyl, C 2 . 10 alkenyl, aryl, Cg. 12 arylalkyl, and =0, with the proviso that if R 0 is =0, then only one of B„ B 2 , 

Reattached Jo B^islelected from hydrogen, C^q akyl, C,. w halosubstituted alkyl, C 2 . 10 alkenyl, aryl. and 
C 7-12 arylalkyl; 

linking group -(L)- is selected from the group consisting of the formulae 



0 

~ttt~ 

R 0 R 

wherein R is hydrogen or C r C 10 alkyl; 



-c- 

I! 

0 

-c- 

II 

o 



-N- 

I 

R 
-N- 

I 

R 



-C 0- 



-8= 



H 



O 



H, H 2 



Hi 

H . and C 0 
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wherein the linkers 




may be reversed in their point of attachment between the nucleus A ring and the basic group Q; and 

the D ring forms a nucleus selected from the group consisting of benzene, pyridine, piperidine, 1 ,2-piperazine, 

1 ,3-piperazine, 1 ,4-piperazine, pyran, thiopyran, thiabenzene, cyclohexene, and cyclohexane; 

Q 1 is a basic group selected from amino, imino, amidino, aminomethyleneamino, iminomethylamino, gua- 

nidino, aminoguanidino, alkylamino, diaikylamino, trialkylamino, and alkylideneamino; 
w is an integer from 1 to 3; 

Rjb are independently selected from C^q alkyl, C,.^ halosubstituted alkyl, C 2 . 6 alkenyl, hydroxy, alkoxy, 
and halo; and 

p is an integer from 0 to 8; 

or the D ring forms a 4-piperidyi group and w and p are 0. 

2. A bicyclic compound according to Claim 1 , wherein; 

the bicyclic nucleus of rings A and B is selected from the group consisting of formulae (a), (c), (q) and (r): 




3. A bicyclic compound according to Claim 1 wherein 

the bicyclic nucleus of rings A and B is selected from the group consisting of formulae (b), (g), (h), (j), and (k): 
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A compound according to any one of claims 1 to 3 wherein the basic group Q 1 is selected from amino, guanidino, 
and amidino. 

A bicyclic compound according to claim 1 represented by the formula below, or a pharmaceutical^ acceptable 
salt, solvate or prodrug ester or amide thereof: 




wherein: 

the bicyclic nucleus of rings A and B is selected from the group consisting of formulae (a), (c), (u), (q), and (s): 





EP 0 635 492 B1 

wherein p is a number from 0 to 4, and wherein Rq, R 3 , R 20 , L and n are defined as in claim 1 . 

6. A pharmaceutical formulation comprising as an active ingredient, a compound as claimed in Claims 1 to 5 asso- 
ciated with one or more pharmaceutically acceptable carriers therefor. 

7. A compound as claimed in Claims 1 to 5 for use in treating a human to alleviate the pathological effects of athero- 
sclerosis and arteriosclerosis, acute myocardial infarction, chronic stable angina, unstable angina, transient 
ischemic attacks and strokes, peripheral vascular disease, arterial thrombosis, preeclampsia, embolism, restenosis 
following angioplasty, carotid endarterectomy, and anastomosis of vascular grafts. 



Patentanspruche 

1. Bicyclische Verbindung mit einem Kern, der aus zwei anelierten, sechsgliedrigen Ringen, A und B, gebildet ist, 
ausgewahlt aus einer durch die Formel (II) dargestellten Verbindung, Oder einem pharmazeutisch akzeptablen 
Salz, Solvat, oder Prodrug-Ester Oder -Amid davon: 




wobei: 

der bicyclische Kern der Ringe A und B ausgewahlt ist aus der Gruppe bestehend aus den Formeln (a), (b), 
(c), (g), (h), (i), (j), (k), (I), (m), (q) und (r): 
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R 3 eine eine Carboxylgruppe enthaltende Sauregruppe ist; 
n eine Zahl von 2 bis 7 ist; 

die an B 1( B 2 und B 4 gebundenen R 0 unabhangig voneinander ausgewahlt sind aus Wasserstoff, C V10 
Alkylresten, C^ 0 halogensubstituierten Alkylresten, C 2 . 10 Alkenylresten, Arylresten, C 6 . 12 Arylalkylresten 
und =0, mit der MaBgabe, daB wenn R 0 =0 ist, dann nur eines von B 1( B 2> B 3 und B 4 Stickstoff sein darf; 
der an B 3 gebundene R 0 ausgewahlt ist aus Wasserstoff, C v10 Alkylresten, C^ 10 halogensubstituierten 
Alkylresten, C 2 . 10 Alkenylresten, Arylresten und Arylalkylresten; 
die verbindende Gruppe -(L)- ausgewahlt ist aus der Gruppe bestehend aus den Formeln 




wobei R Wasserstoff oder ein C r C 10 Alkylrest ist; 




wobei die verbindenden Elemente 
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an ihren Anknupfungspunkten zwischen dem Kemring A und der basischen Gruppe Q umgedreht sein 
konnen; und 

der Ring D einen Kern bildet, der ausgewahlt ist aus der Gruppe bestehend aus Benzol, Pyridin, Piperidin, 
1 ,2-Piperazin, 1 ,3-Piperazin, 1 ,4-Piperazin, Pyran, Thiopyran, Thiabenzol, Cyclohexen und Cyclohexan; 

ein basischer Rest ist, der ausgewahlt ist aus Aminorest, Iminorest, Amidinorest, Aminomethylenami- 
norest, Iminomethylaminorest, Guanidinorest, Aminoguanidinorest, Alkylaminorest, Dialkylaminorest, Tri- 
alkylaminorest und Alkylidenaminorest; 
w eine ganze Zahl von 1 bis 3 ist; 

R 2 o unabhangig voneinander ausgewahlt sind aus C^q Alkylresten, C V10 halogensubstituierten Alkylre- 
sten, C 2 . 6 Alkenylresten, der Hydroxygruppe, einem Alkoxyrest und einem Halogenatom; und 
p eine ganze Zahl von 0 bis 8 ist; 

oder der Ring D eine 4-Piperidylgruppe bildet und w und p 0 sind. 

Bicyclische Verbindung nach Anspruch 1 , wobei 

der bicyclische Kern der Ringe A und B ausgewahlt ist aus der Gruppe bestehend aus den Formeln (a), (c), (q) 
und (r): 




Bicyclische Verbindung nach Anspruch 1 , wobei 

der bicyclische Kern der Ringe A und B ausgewahlt ist aus der Gruppe bestehend aus den Formeln (b), (g), (h), 
(j)und(k): 
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4. Verbindung nach einem der Anspriiche 1 bis 3, wobei der basische Rest aus einem Aminorest, Guanidinorest 
oder Amidinorest ausgewahlt ist. 

5. Bicyclische Verbindung nach Anspruch 1 , dargestellt durch die unten angegebene Formel, oder ein pharmazeu- 
tisch akzeptables Salz, Solvat, oder ein Prodrug-Ester oder -Amid davon: 

NH 




wobei: 

der bicyclische Kern der Ringe A und B ausgewahlt ist aus der Gruppe bestehend aus den Formeln (a), (c), 
(u), (q) und (s): 




0 



wobei p eine Zahl von 0 bis 4 ist, und wobei R 0> R 3 , R 20 , L und n wie in Anspruch 1 definiert sind. 

6. Pharmazeutische Formulierung enthaltend als einen aktiven Bestandteil eine Verbindung wie in den Anspruchen 
1 bis 5 beansprucht zusammen mit einem oder mehreren pharmazeutisch akzeptablen Tragern dafur. 

7. Verbindung nach einem der Anspruche 1 bis 5 fur die Verwendung zur Behandlung eines Menschen, urn die 
pathologischen Auswirkungen der Atherosklerose und Arteriosklerose, von akutem Myokardinfarkt, chronischer 
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stabiler Angina, instabiler Angina, vorubergehenden ischamischen Attacken und Anfallen, peripherer GefaBer- 
krankung, arterieller Thrombose, Praeklampsie, Embolie, Restenose nach Angioplastie, Carotis-Endarterektomie 
und Anastomose von GefaBtranspiantaten zu vermindem. 



Revendications 

1. Composg bicyciique ayant un noyau formg de deux cycles a six chaTnons fusion nes, A et B, selectionne parmi les 
composes represented par la formule (II), ou un sel, un solvate, un ester ou un amide formant prom§dicament, 
pharmaceutiquement acceptable, de tels composes : 




dans laquelie : 

le noyau bicyciique des cycles A et B est choisi dans le groupe consistant en les formules (a),(b),(c),(g), (h), 
0), 0), M, (I), (m),(q)et(r): 
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5 



10 



15 




20 R 3 est un groupe acide comprenant un groupe carboxylique ; 

n est un nombre compris entre 2 et 7 ; 

R 0 fixe a B 1t B 2 et B 4 represente des radicaux independamment choisis pamni I'hydrogene, alkyle en C^q, 
alkyle en C^ 0 halog6no-substitue, alkenyle en C 2 . 10 , aryle, arylalkyle en C 6 . 12 et =0, etant entendu que si 
R 0 represente =0, dans ce cas Tun seulement de B 1t B 2 , B 3 et B 4 peut etre I'azote ; 
25 R Q| fixe a Bs, est selectionne panni I'hydrogene, alkyle en 0^ 0 , aikyle en C 1>10 halogeno-substitue, alkenyle 

en C 2 . 10 , aryle et arylalkyle en C 7 . 12 ; 

le groupe de liaison -(L)- est choisi dans le groupe consistant en les formules : 

30 

O 



35 




ou R represente P-hydrogene ou alkyle en C^C^ ; 



45 



50 




dans laquelle 

les elements de liaison -C(=0)-0-et -C(=0)-NH- peuvent etre inverses pour ce qui est de leur point de fixation 
entre le cycle A du noyau et le groupe basique Q ; 
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et le cycle D forme un noyau choisi dans le groupe consistant en le benzene, la pyridine, la pip§ridine, la 
1 ,2-plp6ra2ine, la 1 ,3-pip6razine, la 1 ,4-pip6razine, le pyrane, le thiopyrane, le thiabenzfcne, le cyclohexfcne et le 
cyclohexane ; 

Q 1 est un groupe basique choisi parmi amino, imino, amidino, aminom6thylfeneamino, iminom&hyiamino, 
guanidino, aminoguanidino, alkylamino, dialkylamino, trial ky lam Ino et alkylidfcneamino ; 
w est un nombre entier compris entre 1 et 3 ; 

R20 repr6sente des radicaux independamment choisls parmi alkyle en C 1 . 10 , alkyle en C^q halog§no-subs- 
titu§, alkenyle en C 2 -6« hydroxy, alcoxy et halog§no ; et 
p est un nombre entier compris entre 0 et 8 ; 
ou le cycle D forme un groupe 4-pip6ridyle et w et p reprSsentent 0. 

Composg bicyclique selon la revendication 1 , dans lequel : 

le noyau bicyclique des cycles A et B est choisi dans le groupe consistant en les formules (a),(c),(q) et (r) : 




Compose bicyclique selon la revendication 1 , dans lequel le noyau bicyclique des cycles A et B est choisi dans le 
groupe consistant en les formules (b),(g),(h),(j) et (k) : 




107 



EP 0 635 492 B1 




4. Compost bicyclique selon I'une quelconque des revendications 1 a 3, dans lequel le groupe basique Q 1 est choisi 
entre amino, guanidino et amidino. 

5. Compose bicyclique selon la revendication 1 represents par ia formule ci-dessous, ou un sel, un solvate, un ester 
ou un amide formant promedicament, pharmaceutiquement acceptable d'un tel compose : 




dans laquelle le noyau bicyclique des cycles A et B est choisi dans le groupe consistant en les formules (a), 
(c), (u), (q) et (s) : 




o 



ou p est un nombre compris entre 0 et 4, et ou R 0 , R 3 , R 20 , L et n sonttels que definis dans la revendication 1 . 

6. Formulation pharmaceutique comprenant comme principe actif un compose selon les revendications 1 a 5 assocte 
avec un ou plusieurs supports pharmaceutiquement acceptables. 

7. Compose selon les revendications 1 a 5 pour une utilisation dans le traitement chez I'homme des effets patholo- 
giques de I'atherosclerose et de I'arteriosclerose, de I'infarctus aigu du myocarde, de I'angor chronique stable, de 
I'angor instable, des poussSes et attaques ischemiques passageres, de la maladie vasculaire peripherique, de la 
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thrombose arterielle, de la pr§-§clampsie, de I'embolie, de la restenose suivant une angioplastie, de I'endarterec- 
tomie de la carotide, et de I'anastomose de greffes vasculaires. 
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